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THE National Electric Light Association ought to change 
its name by dropping the “‘ Light,” if the proceedings of 
its last meeting are an indication of the work done by its 
members. Comparatively little was said about the elec- 
tric light ; nearly all the papers read and nearly all the 
discussions having reference to the transmission of power 
by electricity and the use of electricity in operating rail- 
roads and machinery of various descriptions. With the 
rapid development of electrical science these applications 
are becoming of very much greater importance than the 
lighting, and electrical engineers are now and are likely 
to continue to be occupied more and more with these ap- 
plications of power. 





THE wooden vessels of the Navy are fast disappearing, 
and their final condemnation will be hastened by a provi- 
sion in the Naval Appropriation Bill which reduces the 
limit of repairs which may be put on them from 20 to 10 
per cent. of the original cost. 

A special exception, however, is made in the case of the 
Hartford and the Xearsarge, and those two ships will be 
kept in commission in consideration of the notable services 
they have rendered in the past. 





THE Directory of the American Steel & Iron Associa- 
tion reports that 52 new blast furnaces were built last year 
—1 for using anthracite coal, 16 for charcoal and 35 for 
coke or bituminous coal. There were 58 furnaces aban- 
doned or torn down ; but the reduction is apparent only, 
as the capacity of the new furnaces is considerably greater 
than that of the eld ones, nearly all of those abandoned 
having been small furnaces, The addition to the rolling 
mill capacity was also considerable, 43 new mills having 
been built during the year and 28 given up. Here, as with 
the blast furnaces, the new mills are generally of larger 
capacity than the old ones abandoned, 





Stx new Bessemer steel plants have been established 
during the year, making 46 plants of that kind now in the 
United States, with 95 converters. In addition to these 
there are 5 Clapp-Griffiths and 4 Robert-Bessemer steel 
plants, having together 15 converters, The making of 








open-hearth steel has also had a large growth, 17 new 
plants having been built, making 71 plants of this kind 
now in operation, with 5 new ones in the course of erec- 
tion, The production of basic steel has made consider- 
able progress, but has not yet risen to a position of im- 
portance, The crucible steel works about hold their own, 
and there are now 45 plants of this class in operation and 
I under construction, 





IT has been supposed that the extending use of Bessemer 
was driving wrought iron out of the market; and some 
experts have‘ even predicted that puddling would become 
a lost art, This does not appear to have been the case, 
however, for the Association reports 5,120 puddling fur- 
naces in operation, an increase of 206 in three years, Ac- 
cepting these figures, it can hardly be said that steel is re- 
placing wrought iron. Perhaps it would be better to say 
that the increased demand for metal for general structural 
purposes is being met by steel rather than by iron. The 
rail business was not good last year ; but the deficit in this 
direction seems to have been almost, if not quite, made up 
by this demand for steel for other purposes. 





STATISTICS are exceedingly valuable ; but as the careful 
student well knows, nothing can be more misleading or 
more provoking than statistics carelessly gathered and 
stated without proper order, or method. Too much of 
this kind of work is done, and the time and effort spent 
in doing it is utterly, wasted so far as any good result is 
concerned. A chaotic mass of figures may impress some 
persons with a sense of authority, but a very slight analysis 
will show of how little value it really is, It is very irri- 
tating to see such so-called statistics, when we know that 
the same work, or less, would have produced really valu- 
able results, 

In this connection it may be well to quote a brief para- 
graph from Professor Meitzen’s ‘* History and Theory of 
Statistics,’’ probably the best and most thorough work on 
the subject: ‘* The things to be included in the enumera- 
tion must correspond entirely with the preconceived 
notion of the unit of enumeration. Nothing contained 
in the aggregate which corresponds to this idea can be 
passed by unnoticed. This is the indispensable condition 
of the correct enumeration, and therefore of paramount 
importance as the basis of the entire process,’’ 

This paragraph deserves to be most carefully studied by 
all who have to gather and arrange statistics. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 








OuR esteemed contemporary, 7ke Engineer, in its issues 
of February 26 and March 4, is making itself merry over 
the data which we published some months ago concerning 
the performance of American locomotives, As hilarity 
is such a rare privilege in technical journalism, our con- 
temporary may be left undisturbed in its paroxysm of mer- 
riment for another month before serious reflection is im- 
posed on it. 

We confess to a little surprise, though, at the admission 
which our critic makes in saying that : 

“* All we have contended is that American locomotives are 
less economical machines than English engines ; and we have 
carefully avoided the complications which crop up the moment 
we begin to deal with the prices of coal, oil and labor.... It 
is, we think, expedient therefore to confine our attention strictly 


to the narrower and more manageable proposition with which 
we started, and compare English and American locomotive per- 
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formance on the basis of fuel burned and weights hauled, and 
leave on one side the discussion of prices.”’ 

In other words, the proposition which locomotives will 
do the work that they are intended for at the least ¢ofa/ 
cost! Zhe Engineér will not discuss. The urgent ques- 
tion which is pressing itself on the attention of every rail- 
road manager in this and other countries is, How can the 
expenses of operating their roads be reduced ? Competi- 
tion and declining rates are daily presenting their per- 
emptory demands for economy. What class of locomo- 
tives will perform the required service at the lowest Zota/ 
cost is the importunate question which no railroad man- 
ager can escape ; the answer to which is often one side of 
a dilemma, and declining dividends or bankruptcy the 
other, The narrower question as to which engines burn the 
least amount of fuel per train or per ton mile we confess 
seems hardly worthy of further discussion ; and its answer 
with any obtainable data is probably not now susceptible 
of satisfactory proof; and only careful and impartial tests 
of locomotives made under exactly the same conditions 
would give conclusive evidence with reference thereto. 
The broader question as to which class of locomotives per- 
forms the service in which they are used at the least Zota/ 
cost is, as we have said, one which is forced upon the at- 
tention of every railroad manager in the world. 

An international test of locomotives during the Colum- 
bian Exhibition at Chicago would be of very great interest 
to railroad men everywhere. 

We-—and we believe we can speak for many of our read- 
ers—continue to regret that 7ze Engineer is not disposed 
to publish engravings of a representative English locomo- 
tive in sufficient detail to show the construction of all its 
parts, so as to make what may be called an anatomical 
comparison of each possible. We renew our offer to 
furnish our contemporary either drawings or electrotypes 
of engravings—the size of the latter to be adapted to our 
pages and those of Zhe Engineer—of a representative 
American express engine in exchange for similar illustra- 
tions of an English locomotive of corresponding class and 
capacity. 


alin 
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HOW DOES A LOCOMOTIVE PULL ITSELF? 





THIS problem is a very old one, and was discussed at 
considerable length some time during the fifties, in Zerah 
Colburn’s Railroad Advocate, and probably puzzled a 
good many people before that time. Nevertheless, it 
comes up in perennial periods, and seems always to be a 
novel subject to a new class of readers. Like the preach- 
ers, an editor must occasionally turn his barrel upside 
down and repeat his homilies to those who are happily 
younger than he is, but unhappily less experienced. 

The discussion of this subject has just broken out afresh 
in the correspondence column of the London Egineer, 
and the usual amount of misapprehension of the subject 
has shown itself in letters which have been published. It 
has, therefore, seemed that a little fresh elucidation of the 
subject might not be unwelcome to some ot our readers. 
Those who have crossed over the half century divide which 
separates the optimistic from the pessimistic periods of 
life, and whose capillatures show the effects of early au- 
tumn frosts, need not read what follows, as it is not likely 
to contain anything which will be new to them. 

In this, as in many other discussions, the first and a 
serious stumbling block arises from the ambiguous mean- 





ing of aterm. The problem, in fact, may, to some extent, 
be stated by the question, Where is the /u/crum of a loco- 
motive driving-wheel ? The definition of the word /u/- 
crum given in Webster’s Dictionary is ‘‘ that by which 
a lever is sustained, or the point about which it turns in 
lifting or moving a body.’’ Now if the whole of a lever 
moves while it is in action, itis often a matter of very great 
doubt where it is sustained. Take the case of what is 
called the “‘ floating lever’’ of a car-brake. Here the 
power is applied usually between its two ends, and the 
whole lever is in motion. Either end may then be regard- 
ed as the fulcrum. 

In books on mechanics it is usual to classify levers into 
three ‘‘ orders.’’ Thus, if Deschanel's ‘‘ Natural Philoso- 
phy”’ it is said that ‘* in levers of the first order, fig. 1, the 
fulcrum is between the power and the weight. In those 
of the second order, fig. 2, the weight is between the 
power and the fulcrum. In those of the third order the 
power is between the weight and the fulcrum.’”’ Nowsup- 
pose that each of these ‘‘ orders’’ of levers was a brake 
lever such as has been described, then whether the fulcrum 
is in the middle or at the end in the first and second 
orders would be altogether uncertain, and it would be 
equally so whether it was at one end or at the other in a 
lever of the third order. It is desirable, therefore, to 
ignore altogether the word /w/crum, and if we consider 
only the forces which act on a lever, it will make our ex- 
planation much more clear, and an understanding of the 
action of levers easier than it will be if we try to determine 
which is the fulcrum, 

From fig. 1 it will be noticed that the power P and the 
weight W both exert a force downward, and if the lever 
rested on a support, C, which consisted of, say, a sharp 
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metal edge, it would make more or less of an indentation 
on the under side of the lever, showing that at that point 
there was a force, or reaction, if we choose to call it so, 
which is exerted upward in relation to the lever. It will 
be noticed that the forces at each end act in one and the 
same direction, and that which is exerted in the middle 
acts in the opposite direction. Now this is true of each of 
the other orders of levers. In fig. 2 Pand C act upward 
and W downward, and in fig. 3 Cand W act downward 
and P upward. Without going into a full elucidation of 
the elementary principles of the lever, it may be stated 
generally that the sum of the two forces acting on the ends 
is always equal to that acting in the middle and in the op- 
posite direction. Thus, in fig. 1, P+ W= C, in fig. 2, 
C+ P= W,and in fig.3,C + W=P. If, then, instead 
of designating these forces as the power, the wezght, and 
the force acting on the fulcrum, we call the greater of the 
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two forces which acts on the short end of the lever, and in 
the same direction as that acting on the other end, the 
major force, and the smaller force which acts on the long 
end of the lever the mznor force, and that which acts on 
the middle of the lever and in the opposite direction to the 
end forces, the counter force, we will do much to clear up 
the ambiguity with which the whole subject is sometimes 
surrounded. In fig. 1,P isthe minor force, Wthe major 
force and C the counter force ; in fig. 2, Cand P are the 
major and minor respectively, and W the counter force, 
and in fig. 3, Wand Care the major and minor and P the 
counter forces. Nowit is universally true that if the major 
and minor forces are added together, their sum will al- 
ways be equal to the counter force, and, as stated, that 
they always act in opposite directions. 

With this terminology it will be seen that there really is 
no difference in the principle of action of the levers of the 
different orders. In all of them the major and minor 
forces act on the ends of the lever and the counter force on 
the middle and in the opposite direction. The two forces 
acting oh the ends may be exerted in any direction—that 
is, either up or down or sidewise ; but, in any event, the 
counter force always acts in opposition to them. In figs. 
1 and 2 Pand Wand Cand W act downward, whereas in 
fig. 2 Cand P act upward. 

Having this clearly in our minds, we are in better posi- 
tion to understand how a locomotive pulls itself than we 
would be if we tried to determine which is the fulcrum in 
different positions of the cranks and pistons. 

Supposing now that in fig. 4, D represents the driving- 
wheel of a locomotive, C the cylinder, P the piston, & the 


Fig. 4. 



































connecting-rod, X the crank-pin, and X the axle. It will 
be supposed, further, that the crank-pin is above the axle, 
as shown at X, and that the steam is acting in the back 
end ¢ of the cylinder and is exerting a total pressure on the 
piston of 30,000 lbs., as indicated by the darts at c. Leav- 
ing out of account the effect of the angularity of the con- 
necting-rod, this pressure is transmitted to the crank-pin, 
and is exerted in a forward direction, as indicated by the 
dart at KX. It then acts on the spokes of the wheel, which 
may be regarded as a lever, K X 7, K being the major 
force. It will be supposed that the driving-wheel is 6 ft. 
in diameter, and the stroke of the piston is 2 ft. .The lever 








K X Twill then be 4 ft. long, the short arm X X being 1 
ft. and the long arm X 7 3 ft. long; consequently, the 
counter force exerted at X will be equal to 30,000 X 4 — 3= 
40,000 Ibs, This will tend to push the engine forward, or 
in the direction of the dart X. But while the steam is 
acting on the piston it also exerts an equal pressure on the 
back cylinder-head H, as indicated by the darts. The cyl- 
inder being fastened to the frame, this pressure is trans- 
mitted by it to the axle , and tends to push it backward, 
as indicated by the dart x with a force equal to 30,000 ibs, 
Consequently there are two forces acting on the axle, one 
tending to push it forward with a force of 40,000 lbs. and 
the other urging it backward with a pressure of 30,000 Ibs. 
The net result is a forward pressure of 10,000 lbs., which 
is communicated to the frame of the engine, and represents 
the tractive power of the cylinder. 

When the crank-pin is below the axle, as shown in fig. 5, 
and steam in the front end of ¢ of the cylinder is acting on 
the piston, then a backward force is transmitted to the crank- 
pin, and acts on a lever, X X 7, as indicated by the dart 
at K. This is the counter force acting on a lever whose 
long arm K TJ is 2 ft. and whose short arm X X is 1 ft. 
long. Consequently the force exerted at x tending to push 
th engine backward is equal to 30,000 x 2 3 = 20,000 
lbs. At the same time, the steam exerts a-pressure of 
30,000 lbs. on the front cylinder-head 4 which is trans- 
mitted to the frames and to the axle, and is indicated by the 
dart X. Consequently there are two forces acting on the 
axle—one of 30,000 lbs. tending to push it forward, and 
another of 20,000 lbs. tending to push it backward, the net 
result being a force of 10,000 lbs. pushing the engine for- 
ward. The length of the darts X and ~ in the two figures 
are drawn to a scale, and their lengths represent the mag- 
nitude of the forces acting on the axle, 

From this explanation it will be seen that it is not a mat- 
ter of the slightest importance whether the point of contact 
with the rail or the axle is regarded asthe fulcrum, All 
we need do to get a clear idea of the action of the forces 
is to understand their effect when applied to the wheels, as 
has been described. If any reader has any difficulty in 
comprehending how the steam acts, he may imagine that a 
small boy, endowed with a superhuman capacity of exerting 
a force of 30,000 lbs., is enclosed in the back and front 
ends of the cylinder respectively of figs. 4 and 5, and that 
he is pushing against the piston with his hands and against 
the cylinder head with his feet, and he—the reader, and 
perhaps the boy—will then have a clear idea of how the 
steam acts. 

It is sometimes thought that a locomotive will start a 
heavier load when the crank-pin of one cylinder is above 
the axle than it will when it is below, because it is said 
the steam pressure is then acting on a longer lever in the 
wheel. This, it will be seen, is a mistake. A locomotive 
will exert its maximum t:active effort when the two cranks 
stand at angles of 45° with a vertical or a horizontal line and 
are behind the axle. The tractive force which can then be 
exerted with any pressure of steam in the cylinder will be 
considerably greater than it is when the cranks stand at 
the same angle and are both in front of the axle. This is 
due not to any difference in leverage, but to the influence 
of the angularity of the connecting rods. When both 


cranks are above or below the axies and stand at angles 
of 45° to a horizontal or vertical line, the tractive force 
which will be exerted with a given steam pressure will be 
the same. 
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WIRE-WOUND GUNS. 





A TRIAL of the Brown segmental wire-wound system 
was had at Birdsboro, Pa., February 26, and if certain 
press reports of this experiment are accepted, one might 
believe that the problem of gun construction had been set- 
tled for good and all. 

Following the specifications of the letters patent in this 
case, granted in 1889, the Brown gun may be described as 
made up of a number of longitudinal sections or segments 
of a circle, fitted together laterally, preferably with tongue 
and groove, around which wire is wound from breech to 
muzzle, and over this is a thin outer shell of steel for the 
protection of the wire. The joints, or meeting edges of the 
segments, may run straight from breech to muzzle, or be 
spiral, following the grooves of the rifling. No special 
method of securing the breech-block is provided for. 

The experiment referred to was made with a cylinder, 
representing a section of the 5-in. Brown gun, 16 in, in 
length, with an internal diameter of 5 in. and an external 
diameter of 15 in. Twelve segments, 3 in. in thickness,and 2 
in, of wire in 31 layers, made up the 5-in. thickness of metal 
around the bore. The two ends of this hollow cylinder 
were closed with plugs ; the lower one—the cylinder was 
set on end for firing—had two pressure gauges secured to 
it, and the upper one was a vent 2 in. in diameter to afford 
access to the charge and to allow for the escape of gas, One 
preliminary and four other charges were fired, of from 2} 
to 3} lbs. of Dupont powder, with recorded mean press- 
ures of from 35,200 to 53,850 foot-pounds. 

Granting that the recorded pressures were correct, it is 
not easy to understand the value of this experiment in de- 
termining the merits of this system of gun construction. 
While the experiment clearly shows that a number of short, 
carefully-made staves of metal supported at both ends and 
wound with steel wire of high quality, will withstand great 
pressure without rupture, it in no wise shows that a 35- 
caliber finished gun, constructed upon the same lines, would 
withstand anything like the strain recorded in the experi- 
ment under consideration. 

It is hardly necessary to recall the fact that since the first 
experiments with wire-wound guns, nearly forty years ago, 
down to the present time, it has not been a want of strength 
to resist transverse rupture, but longitudinal weakness that 
has stood in the way of success of the wire-wound gun. 
The failures of Longridge, Schultz, and others abroad, and 
of Woodbridge in this country, all go to show how difficult 
it is to prevent such guns from pulling apart in the direc- 
tion of their length, while, given good materials, there is 
hardly a practicable limit to the strength that can be given 
to such guns to resist transverse strain alone. 

If one were to venture upon a criticism of the system in 
advance of its thorough test, it would be to point out what 
seems to be two grave defects: (1) the seating of the 
breech-block, not as in the ordinary built-up gun, either in 
the thick, solid inner tube that forms the bore of the gun, 
as in the French construction ; or in a heavy, substantial 
jacket connected directly with the trunnions, as in our own 
—but in the rear ends of a dozen, more or less, of individ- 
ual staves or segments of metal, and (2) in the presence of 
a greater or less number of joints along the interior of the 
bore, When one remembers the tremendous scoring effect 
of powder gases of high temperature and tension upon the 
bore of a gun, and their insinuating quality, one may well 





apprehend serious consequences from this method of con- 
struction. 

The press reports speak of a thin inner tube or lining as 
entering into the construction of the gun, but no mention 
is made of it in the patent specifications before us. The 
unlucky experience of the English with “‘ liners’’ for their 
heavy guns does not lead one to put much confidence in 
this device. 

Extended criticism of this and of other systems of wire- 
wound gun construction may well be postponed until the 
guns now being built are brought to the trial butts. A 
5-in. Brown, a 1o-in. Woodbridge, and ato-in, Ordnance 
gun are likely to come to trial during the presentyear. The 
success that has recently been met with in the English and 
Russian gun factories in the fabrication of wire-wound 
guns, prepares one to believe that the coming gun may be 
one of this character. 
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THE MASSACHUSETTS COMMISSION REPORT. 








THE Massachusetts Railroad Commissioners’ report, as usual, 
considers a variety of important topics. The first of these is 
the question of harmeny in railroad legislation among the differ- 
ent States ; and here reference is made to the action taken to 
prepare a general compilation of the railroad laws of several 
New England States and of New York in order to ascertain the 
variation in the laws of those adjoining States and the meas- 
ures which may be taken to bring them more into accordance 
with each other. 

A topic of somewhat similar nature is the question of safety 
appliances, the extent to which laws relating to them may 
be mace to harmonize with each other, and the degree to which 
federal legislation might extend. Under this head some atten- 
tion is paid to the action taken by the Conference of Railroad 
Commissioners which was held in Washington last year. 

In matters more peculiar to the State the. Commissioners 
note a considerable advance in the adoption of steam-heating 
systems. All the leading railroads of the State now have a 
large number of cars fitted for heating by steam from the loco- 
motive. The reports show that the total number of cars fitted 
in this way on Massachusetts railroads is now 2,291, or 73 per 
cent. of the entire passenger equipment, being an increase of 
30 per cent. during the year. On several of the roads ail the 
passenger trains will be next winter run without fire in any of 
the cars. , 

Some progress has been made in doing away with grade cross- 
ings. Only afew new ones have been authofized during the 
year, and those at unimportant points, where the highway 
traffic is very small, while proceedings have been taken in 93 
cases for the abolition of such crossings, and in 20 cases work 
is actually in progress. In this connection the Commissioners 
call attention to the special danger involved in all crossings of 
railroad tracks by street railroads, and to the apparent increase 
of this danger where electrical cars are used. 

Another subject nearly related to this is the somewhat diffi- 
cult and intricate question of the grade crossings of the various 
lines entering Boston from the north and northeast. The 
present crossings of the Fitchburg, the Boston & Lowell, the 
Boston & Maine, and the Eastern tracks are a source of serious 
delay and danger, and the Board has had a careful examination 
of the question made and a plan submitted by their engineer 
for a rearrangement of the tracks and stations on these roads, 
which will not only do away with the railroad crossings, but 
will also prevent much of the obstruction to street traffic result- 
ing from the present arrangement. 

As to general statistics the railroad statements for the year 
show that there was 3,217 miles of road belonging to the com- 
panies which make returns to the Board. The business of 
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these roads shows a fair amount of increase, but this was more 
than balanced by the increase in working expenses, leaving a 
small decrease in net earnings. Both passenger and freight 
mileage show an increase, while the average earnings per unit 
of traffic remain about stationary. The increase in rolling stock 
was not large, probably not much exceeding that required by 
the gradual growth of the business. About the usual amount 
of improvement is shown, and the additional mileage laid with 
steel rails was about 10 per cent. of the whole. 

Considerable space is given to the investigation of the Zone 
Tariff System, a work imposed upon the Board by a resolution 
of the Legislature last year. The working of this system in 
Hungary and Austria has attracted much attention in Europe, 
and to some extent in this country also. The Board presents 
statements which have evidently been carefully considered, as 
well as a comparison of the conditions existing in the countries 
named, and in Massachusetts, and comes to the final conclusion 
that the system presents no advantages which would warrant its 
present introduction in this country. The real advantage 
gained in Hungary was due tothe great reduction of rates 
much more than to the simplification of the ticket system, and 
the adoption of the Zone system here would probably prove a 
hardship in many cases, besides making a much less equitable 
arrangement than the present system of basing fares on mileage. 
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NEW PUBLICATIONS. 








VoLuME I: IRRIGATION CANALS AND OTHER IRRIGATION 
Works. 


VoLuME II: THE FLow oF WATER IN IRRIGATION CANALS, 
DircHEs, FLuMEs, Pipes, ETc. By P. J. Flynn,C.E. Two 
volumes bound in one; 711 pages, 92 tables, 211 illustra- 
tions. Published by the Author, Los Angeles, Cal. ; 
price, $8. 

In these two volumes Mr. Flynn has undertaken to ‘ill a gap 
in professional literature by a work for which he is peculiarly 
fitted by training and experience. Irrigation on a large scale is 
comparatively new in this country, and what has heretofore 
been written on the subject is of a very fragmentary nature, 
and is scattered through numerous reports, papers, and society 
proceedings, where it is by no means easy to find it; so that 
those engineers who have works of irrigation under their charge 
have found it difficult or impossible to avail themselves of the 
results of past experience. 

Volume I of Mr. Flynn’s book is devoted to Irrigation Canals 
and Irrigation Works generally, and nere he has presented in a 
compact form a great body of information on past practice, not 
only in this country, but also in Spain, India, and other coun- 
tries where lands have been irrigated for centuries. He has 
evidently searched out and obtained information from all 
available sources ; but the book is not by any means a mere 
compilation, containing a great deal of original matter. The 
book treats not only of canals, but also of various other con- 
structions— dams, reservoirs, weirs, and the like—and of sys- 
tems of distributing and using the water after it has been car- 
ried to the points where it is needed. This volume has many 
illustrations showing methods of construction and notable ex- 
amples of work. 

The discussion of methods of actual irrigation—that is, the 
distribution of water to the Jand, will be of especial help to 
engineers. It is in this point that experience is most lacking 
in this country, and it is in these methods that waste and loss 
is most likely to occur. This discussion and the comparison of 
various plans is very full, and occupies a considerable part of 
the volume. Where irrigation is most needed water is usually 
scarce, and it is of importance that the available supply should 
be used to the best advantage, and that all waste should be 
prevented. 

Volume II is devoted to discussing the flow of water in canals 





and in open and closed channels generally. Here Mr. Flynn 
has adopted the formulas of Kiitter, D’Arcy, and Bazin, and 
treats of their application, which he has simplified by the 
preparation of numerous tables. Some of these have already 
been tested by use ; and there can be no doubt that they will 
prove a very great convenience to engineers. They cover a 
great variety of channels of various forms, both open and 
closed, of various sizes and sections, and with different kinds 
of surfaces, covering about all the cases likely to be encoun- 
tered by an engineer in actual practice. 

Some space is also given to a special discussion of the flow 
of water in sewers, pipes, and closed conduits, and in this com- 
parison is made of almost all the formulas which have been in 
use or proposed. The results appear in the form of numerous 
tables, simplifying very much the application of the formulas 
approved and adopted. This part of the book will be of value 
to engineers engaged in any kind of hydraulic work. 

The whole book constitutes an exhaustive and valuable 
treatise, and the author has produced a work which ought to be 
thoroughly appreciated by engineers, and which is evidently 
the result of long study and experience and of much labor. 

The book is well printed in clear type, and is an excellent 
specimen of book-making. One point which deserves com- 
mendation is the use of Jarge type for the tables, avoiding the 
appearance of crowding, and the fatigue to the eyes which too 
often results from reading tabular work. A very full index, 
which is appended, leaves little to be desired in the book, 





TRANSACTIONS OF THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. Vol, XJ/., XXIId Meeting, Richmond, Va., 
Nov., 1890. XXII[d Meeting, Providence, R. I., Fune, 1891. 
(New York. Published by the Society.) 


This volume of 1,074 pages gives very convincing evidence 
of the prosperity of the Society. It contains 47 different papers 
—on a range of subjects whose scope is too wide to describe in 
a notice of this kind—besides addresses and discussions on 
other topics pertaining to the objects of the Society. In a pre- 
liminary note it is also said that the increasing bulk of the an- 
nual volume of 7vansactions has induced the Publication Com- 
mittee to discontinue the insertion of the full list of members 
among the preliminary matters therein. The summary of 
membership shows that the total number is 1,344, which with 
the ‘‘ Proceedings” is indisputable evidence that the Society is 
prospering. Of course, this prosperity is not correctly meas- 
ured by the bulk alone of its 7vansactions or the number of its 
members, but these show that the Society is in a position in which 
it can safely exercise the privilege of exclusion of papers from 
its publication and candidates from its roll, The degree to 
which this privilege is wisely exercised will in future be indic- 
ative of the real prosperity and usefulness of the organization, 

The range of subjects discussed in the volume before us is a 
very wide one, and shows how the profession of the mechanical 
engineer is extending. There are papers on Cable Road Con- 
struction ; Chimney Draft ; Properties of Ammonia ; Proper- 
ties of Sulphur Dioxide ; Efficiency of Vapor Engines; Heat 
Transmission ; Regulation of Injection Water to Condensers ; 
Flexible Tubing ; Hydraulic Traveling Cranes; Lubricants ; 
Rope Driving ; Accident Providing Devices; A Process of 
Cutting the Teeth of Spur Wheels ; Single-Acting Compound 
Engine ; Hydraulic Hoisting Plant ; Latent Heat of Ammonia ; 
A 75-Ton Refrigerating Machine; Experiments with Lubri- 
cants; An Engineering Problem at Richmond ; Steam Jack- 
ets; Duty Trials of Pumping Engines; Rope Haulage; 
Triple-Expansion Engine; Blast Furnace Blowing Engine ; 
Belt Dynamometer ; Subdivision of an Index Wheel ; Belt Test- 
ing Machine ; Steel Castings; The Perfect Screw Problem ; 
Steam Engine Efficiencies ; Hirn’s Analysis ; Premium Plan of 
Paying for Labor; Experiments with a Screw Bolt; Calori- 
meters ; Steam Jacket ; Steam Reaction Wheel ; Jib Propuls 
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sion ; Flexure of Thin Elastic Rings; Mechdnical Stoker; 
Economy of Compound and Single Cylinder Corliss Engine ; 
Manganese Steel; Performance of a Worthington Pumping 
Engine ; Heat Transmission through Plates Pickled in Nitric 
Acid, and Topical Discussions. 





Borer Tests, Embracing the Results of One Hundred and 
Thirty-seven Evaporative Tests made on Seventy-one Boilers, 
Conducted by the Author. By George H. Barrus, S.B. Pub- 
lished by the Author, Boston. 


The title of this book is sufficiently explanatory to give an idea 
of its scope ; and in the introduction the Author says that its 
chief object is “ to give a review of the various results and a 
consideration of the general subject of economy in the genera- 
tion of steam, as revealed by the tests.’’ 

This the Author has done in a way which should earn for him 
the gratitude of the whole profession of mechanical engineers. 

After describing the methods of conducting the tests, he 
makes a comparison of boilers which produce saturated steam 
with those which produce superheated steam. The first class, 
he says, are, as a rule, of the horizontal tubular type, and the 
second class of the vertical type. It is then shown that although 
the latter, owing to insufficient heating surface, will not evapo- 
rate as much water per pound of coal as boilers of the hori- 
zontal tubular type do, yet, owing to the greater value of super- 
heated steam, the economy of the vertical type is often nearly 
or quite equal to that of horizontal boilers. 

Proceeding to the consideration of the ‘‘ General Conditions 

which Secure Economy,”’ it is shown that the highest results are 
produced where the temperature of the escaping gases is the 
least. In other words, the greater the amount of heat which is 
absorbed by the heating surfaces and the water in the boiler be- 
fore the heat escapes up the chimney, the greater the economy, 
which ought to be very obvious, but which is often overlooked. 
The temperature of the escaping gases which will produce the 
best results the Author concludes is about 375° for anthracite and 
415° for Cumberland (bituminous) coal. 
. The relation between the heating surface and the grate area 
which will produce the highest efficiency is also considered. 
The conclusion is that for anthracite coal it should be in the 
proportion of 36 to 1, and that either more or less produces a 
loss, when the rate of combustion does not exceed 12 lbs. of 
fuel per square foot of grate per hour. For bituminous coal 
the ratio should be from 45 or 50 to 1, and the conclusion is 
drawn that a “‘ much larger amount of heating surface is re- 
quired for obtaining the full efficiency of bituminous coal than 
for boilers using anthracite coal.”’ 

Another interesting conclusion deduced from the experiments 
is *‘ that a certain minimum amount of tube opening is required 
for efficient work.’’ The highest efficiency, he concludes, with 
anthracite coal is obtained when the tube opening is from one- 
ninth to one-tenth of the grate surface. For bituminous coal 
he concludes that the area of the tube opening should be from 
one-sixth to one-seventh of the grate surface. 

A comparison is then made of the economy of different kinds 
of boilers, which is very interesting ; but there is room here to 


give only the writer's conclusions. The form of horizontal. 


boiler, he says, which with suitable proportions and operation 
can be depended upon to give the highest evaporation is the com- 
mon horizontal return tubular boiler so widely used in New 
England factories. 

Of the plain cylinder boiler it is said that it is of evident in- 
feriority as an economical generator of steam. The vertical 
tubular boiler, when properly designed, the Author concludes, is 
at least equal to the horizontal boiler in economy. 

The three cast-iron sectional boilers which were tested gave 
comparatively poor results ; but this is attributed in a great 
measure to unfavorable couditions and to insufficient heating 


surface to grate area. 





Of nine water-tube boilers which were tested, only one 
reached the standard laid down for economy. This one had a- 
sufficient ratio of heating surface to grate area. All the others 
had a deficiency in the quantity of heating surface, and conse- 
quently a high temperature in the flue. ‘‘ On the whole,” the 
Author says, ‘‘ the water-tube boilers may be considered to be 
equal in economy to the tubular boilers under the conditions of 
comparison determined upon—that is, when the conditions are 
favorable to economy.”’ 

‘* The general conclusion,’’ he says, ‘‘ to be drawn from all 
these comparisons is that the economy with which different 
types of boilers operate depends much more upon their propor- 
tions and the conditions under which they work than upon 
their type ; and, moreover, that when these proportions are 
suitably carried out, and when conditions are favorable, the 
various types of boilers give substantially the same economic 
result,” 

A separate section is devoted to a comparison of the value of 
different kinds of coal, the general results of which are given 
in the following table : 











Lbs. of water 
evaporated from 
Name oF Coat. and at 212 de- 
cc grees per Ib. of 
dry coal. 
NS pleco oco te test baihec ce dectensscseedens 9-79 
Cumberland, Bituminous.....25. 0. ccvcccccccccccccccccece 11.04 
RE IIR os. cas Secccda safe vessesccesecéeicue 9-40 
PI, BB ise ak nc ncecbe cc S600 b6¥s ns sccesncvicetes 8.86 
Two parts Pea and Dust and one part Cumberland......... 9-38 
edhe is ee was eee ee, ty ib esehesebansene g.01 
ewe Semin Cat, <5 o csick icadcccceteddcvcsecncccasesese se 8.42 





Some tests were also made to determine the value of petro- 
leum as a fuel, the conclusions from which the Author sums up 
as follows: ‘* This means, in round numbers, that the price of 
oil must be less than one dollar per barrel, delivered at the 
boiler, in order that the cost of fuel and labor for a 1,000 H.P. 
plant shall be equal to that which obtains when Cumberland 
coal is used at $4.56 per ton.” 

In making experiments, Mr. Barrus made some observa- 
tions on the effect which the form of setting has when the boiler 
is externally fired. His conclusion is that the matter is of com- 
paratively little importance, and that the plan to be followed is 
the one which will_secure the simplest and at the same time the 
most convenient arrangement. 

On the effect of admitting air into the furnace above the fire, 
he concludes that a considerable advantage—from 6 to 8 per 
cent.—attends the admission of air above the fuel when bitu- 
minous coal is employed, the amount of gain depending some- 
what upon the method employed, but that little or no benefit is 
derived when anthracite coal is burned. 

On the effect of feed-water heaters placed in the flues he 
shows that in cases of reasonably good practice the evaporation 
of water per pound of coal was increased very nearly 10 per 
cent. by their use. For a plant of 1,000 H.P. the Author esti- 
mates a saving from the use of a feed-water heater, with coal 
costing $4.56 per ton, at $1,759 per year. The cost of a heater 
with complete equipment of setting and appurtenances is from 
$7,000 to $8,000. The saving would therefore pay a yearly re- 
turn of from 20 to 25 per cent. on the additional investment. 
Obviously, if coal cost only half as much, the saving by the 
feed-water heater would be only from 10 to 12% per cent. on 
its cost, which is not more than a prudent business man would 
allow annually for interest, repairs, and deterioration, so that 
the conclusion would be that feed-water heaters ate economical 
when coal costs more than $2.28 per ton, but are not if it costs 
less. 

The second part of the volume before us gives detailed reports 
of the tests and engravings of varioys boilers tested by the 
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Author. 


The reasoning, inferences and conclusions drawn 
’ from these tests are given in the first part, from which we have 


made liberal quotations. In this way the whole subject is ad- 
mirably presented, and in such a form as to economize the 
reader’s time and attention as much as possible, the importance 
of which is often lost sight of by those who write for busy men’s 





4 reading. The book contains about 70 diagramatic engravings 
; of boilers and their settings. 
ia In the appendix descriptions are also given of the Author's 


coal and steam calorimeters, witha report on the heating power 

of various coals. 

i Altogether the book is an admirable one, and cannot be too 

highly commended to all steam users and engineers interested 
in boiler use and construction. An especial feature worthy of 

| praise is the absence of mathematical gymnastics, with which 
so many writers on technical subjects now befog the subjects 

which they attempt to elucidate. 





THE TRANSITION CURVE FIELD BooK AND GENERAL TABLES. 
By Conway R. Howard, C.E. John Wiley & Sons, New 
York. 

The use of transition curves and their value are well known 

} to engineers in railroad practice, and a field-book specially de- 

voted to the subject is of service in a great many cases. The 

object of the present one is, perhaps, best explained in the 
words of the author : 


OT a 


The aim of this Field-book is to furnish plain, practical 
rules and examples for guidance in “adjusting and locating a 
curve, nearly identical with the cubic parabola as a transition 
curve in connecting circular curves with tangents. 

In the investigation of the principles upon which the rules 
are based, it will be seen that with data consisting in great part 
of familiar approximations used in circular-curve location, and 
with no mathematics beyond a little algebra and trigonometry, 
practically exact results are reached in regard to laws of the 
transition curve and its relation to circular curves, 

By means of transition curves of less than 15° of central 
angle, tangents can be connected with all circular curves used 
on railroads, their combined location presenting little if any 
more difficulty than ordinary circular-curve location. 





Mr. Howard presents a general statement, followed by a 
number of cases of frequent occurrence in location. This is 
supplemented by the tables which the engineer is likely to need 
in his field work. The whole makes a practical and convenient 
handbook and an excellent companion for the engineer. 
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‘TRADE CATALOGUES. 








Catalogue of the Niles'Tool Works, Manufacturers of Iron and 
Steel Working Machinery, Railroad, Car, Boiler and Machine 
Shop Equipments. Hamilton, O., 1891. 


This very handsomely printed and illustrated catalogue de- 
\ scribes a large number of machine tools, including lathes of 

various kinds, planers, shapers, slotting machines, drill-presses, 
boring machines, etc. The quality of the tools made by these 
works is well known ; but perhaps the variety will be better 
appreciated after a study of this catalogue, from which a com- 
plete equipment for a large shop can be readily selected. 





The Meneely Bearing Company: Patented Tubular Roller Jour- 
nal Bearings for Railroad Cars. Third Edition, 1892. West 
Troy, N. Y. 


This pamphlet gives an illustrated description of the roller 
; bearings made under the Meneely patent, with some statements 
of the experience had with them in actual service. This has 
certainly shown a remarkable degree of economy, with experi- 
: ence extending over a considerable time. 
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What Visitors Will be Shown at the World’s Fair by Merchant & 
Company. Philadelphia. 


This is a very amusing catalogue of exhibits, showing the 
supposed adventures of the representatives of a number of 

















different nations at the World’s Fair, while engaged ia viewing 
the superlative exhibit of metals made by Merchant & Com- 
pany, and that of the contrary class by their competitors. It 
should be seen to be appreciated. 





The MacKnight Flintic Stone Company, New York. Tilustrated 
Catalogue. 


This catalogue shows a number of applications of the artifi- 
cial stone made by the Company in pavements, sidewalks, fire- 
proof roofs and floors, stables and machinery beds. It contains 
a description of the methods of manufacture and some other 
interesting matter. Like all engineers of experience, the man- 
agers of this Company evidently recognize the value of a good 
foundation for a roadway. 


The Egan Company, in Cincinnati, O., has issued a large poster 
for distribution in South American countries, having a view of 
their shops and small illustrations of: a large number of wood- 
working tools made there. A single glance at this is sufficient 
to show the extent of the Company’s business and the extraor- 
dinary variety of tools which it is ready to supply. 





The Lukenheimer Brass Manufacturing Company, of Cincin- 
nati, O., have gotten out a unique calendar for 1892. It is on 
a card a little larger than the new postal card, and has stamped 
on it an excellent perspective view of the “ Handy” gate valve 
which is made by the Company. The valve proper is in sight, 
and on the face of it is the invitation, ‘‘ Investigate the handy ;”” 
by moving a small paper lever the valve is opened, and one 
reads the prophecy, ‘‘ the coming gate valve.” 
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CURRENT READING. 








A NEw series of articles on the Poor of Great Cities is begun 
in SCRIBNER’S MAGAZINE for April. In the same number the 
new Gold Fields of South Africa are described, and there are 
illustrated articles on the New Parks of New York City and on 
Historic Moments. The number is one of unusual interest. 


The March number of OuTING describes the organization of 
the Connecticut National Guard, and gives some excellent de- 
scriptions of the Pacific islands, The illustrations include some 
striking reproductions of instantaneous photographs. 


The OVERLAND MONTHLY for ‘April has an unusual number 
of illustrated articles. These include one by Professor Holden, 
of the Lick Observatory ; one on the Water Front of San Fran- 
cisco, and another with a series of Indian pictures of much in- 
terest. Besides these there is the usual variety of stories and 
sketches, making an exceedingly readable number. 


A new edition of the standard TREATISE ON HYDRAULICS, by 
Professor Mansfield Merriman, is now in preparation by Messrs. 
John Wiley & Sons, New York. The same firm have also in 
press a Text-book on RETAINING WALLS AND MAsonry DAms, 
by Professor Merriman. 


In the Ectectic MAGAzINE for March there is the usual] 
selection of articles from English magazines, covering a wide 
range of subjects. Two of the more notable are M. Flamma- 
rion’s on Inter-astral Communication, from the Vew Review, 
and Professor Crookes’ on Some Possibilities of Electricity, 
from the Fortnightly Review. 

The April number of the Popular Scrtenck MONTHLY con- 
tinues Mr. Carroll D. Wright’s Lessons from the Census by a 
valuable paper on Rapid Transit in Cities. Professor Jastrow 
has a study of Involuntary Movements, and the Great Earth- 
quake of Port Royal is described by Colonel A. B. Ellis. 
There are several other papers which deserve a careful reading. 

The JOURNAL OF THE UNITED STATES ARTILLERY is a new 
periodical issued from the Artillery School at Fort Monroe. 
The first number has several papers of much technical value, 
and the editors deserve credit for its excellent appearance, 
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In recent numbers of HArPer’s WEEKLY there have been 
several articles of notable excellence. These include one on 
New Approaches to New York, describing the various plans for 
tunnels and bridges proposed for the Hudson and East rivers ; 
one on the Wire-wound Gun, and one on the Movement for 
Better Roads. 


_Few of the magazines maintain a higher standard than the 
ARENA; the April number is a marked instance of this, and 
shows that the advanced position it has taken as an exponent 
of independent thought is well maintained. 


Messrs. Richard H. and William H. Edmonds have retired 
from the management of the MANUFACTURERS’ RECORD of 
Baltimore, which will hereafter be conducted by Messrs. Wal- 
ter H. Page, E. H. Sanborn and T. P. Grasty. The REecorp 
has been a remarkably successful paper, and has done much 
good work in assisting the industrial development of the South. 


The contents of the ENGINEERING MAGAZINE for March in- 
clude articles on the Peary Expedition ; What an Architect does 
for his Money ; the Telephone Industry ; the Manufacture of 
Ice; Dangers from Tall Office Buildings; Purification of 
Water, and several others by well-known engireers. It has 
also the fourth of Dr. Coleman Seller’s papers on American 
Supremacy in Mechanics. 


The March number of GOLDTHWAITE’S GEOGRAPHICAL MAGA- 
ZINE is full of short articles on geographical topics, and is quite 
as bright as usual. This magazine always has something well 
worth reading. 

In HARPER’S MAGAZINE for April Mr. Julian Ralph’s papers 
on the Great Northwest are continued by one on Lake Superior, 
and the same writer discusses Western Methods of City Man- 
agement. A paper on the Ancient Lake Region of America 
deserves note, and there are several very handsomely illus- 
trated articles. 

A new venture in the engineering field is CAssIER’s MAGa- 
ZINE, the February number of which has some very good illus- 
trated articles. The subjects treated include Automatic 
Sprinklers ; Corliss Valves ; the Injector ; the Forging Press ; 
the Production of Aluminum ; Rotary Engines ; the Band Saw 
Mill, and several minor topics. The magazine is handsomely 
printed and the illustrations very good. 


» 
> 


BOOKS RECEIVED. 








Annual Report of the Chief of Engineers, United States Army, 
to the Secretary of War for the Year 1891. Brigadier-General 
Thomas L. Casey, Chief of Engineers. In six parts. Govern- 
ment Printing Office, Washington. 


Geological Survey of Missouri: A Preliminary Report on the 
Coal Deposits of Missouri. Arthur Winslow, State Geologist. 
With 131 maps and illustrations. State Geological Survey, 
Jefferson City, Mo. This very valuable report is an evidence 
of the careful and thorough work which is now being carried 
out in Missouri. 


Practical Carriage Building : Comprising Short Practical Arti- 
cles on Carriage and Wagon Building, etc. Volume J, Compiled 
by M. T. Richardson, Editor of the Blacksmith & Wheelwright. 
The M. T. Richardson Company, New York ; price, $1. This 
is a very useful and practical hand-book for carriage builders, 
containing much information which must be useful to them, 
and indeed te all wood-workers. 


The Metal Worker Essays on House Heating by Steam, Hot 
Water and Hot Air. Arranged for publication by A. O. Kit- 
tridge, Editor. David Williams, New York. This is a reprint 
of several essays which appeared in the A/etal Worker, and 
which were written in response to an offer of prizes for the best 
articles on the subject, 





Lake Superior Iron Ore Production for the Past 36 Years. 
The /ron Trade Review, Cleveland, O. 


Technical Conditions for the Preparation and Testing of Port- 
land Cement in Russia, By Professor N. Belelubski. W. F. 
Hicker, Riga. 

Timber Physics: Part I, Preliminary Report. Compiled by 
B. E. Fernow, Chief of the Forestry Division, Department of 
Agriculture, 

Mineral Products of the United States, Calendar Years 1880 to 
1890. Department of the Interior, United States Geological 
Survey ; Major J. W. Powell, Director. This large table, pre- 
pared by Professor David T. Day, Chief of the Bureau of Min- 
ing Statistics, is exceedingly convenient for reference, giving 
the figures in a condensed form. 

Census of Canada, 1891. Bulletin No. 4: Popuation of the 
Province of Quebec. Department of Agriculture, Ottawa. 

Proceedings of the Ninth Annual Convention of the Roadmas- 
ters’ Association of America; held in Minneapolis, Minn., Sep- 
tember 8, g and 10, 1891. Published by the Association ; 
J. H. K. Burgwyn, Secretary, Grand Rapids, Michigan. 

Annual Report and Statements of the Chief of the Bureau of 
Statistics, Treasury Department, on the Foreign Commerce and 
Navigation, Immigration and Tonnage cf the United States, for 
the Yead ending June 30, 1891. S. G. Brock, Chief of Bureau. 
Washington ; Government Printing Office. 

Winnipeg, the Heart City of North America: Illustrated. 
Winnipeg, Manitoba ; the Stovel Company. 

Twentieth Annual Report of the Superintendent of Water 
Works, Bay City, Mich, E. L. Dunbar Superintendent. Bay 
City, Mich. ; issued by the City. 

Reports of the Consuls of the United States to the Department 
of State: No. 134, November, 1891 ; No. 135, December, 1891 ; 
No. 136, January, 1892. Washington ; Government Printing 
Office. 

India Rubber, Special Reports from Consuls of the United 
States in Answer to a Circular from the Department of State. 
Washington ; Government Printing Office. 

Annual Report of the Massachusetts State Board of Arbitration 
for the Year 1891. Boston ; State Printers. 
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A LOCOMOTIVE PROBLEM. 








A WRITER in The Engineer propounds the following in- 
teresting problem, which is submitted to our readers for 
solution : 

PROBLEM. 


Let it be supposed that the stroke of the pistons of a 
locomotive is 2 ft., the diameter of the driving-wheels 7 ft. 
and the speed 60 miles per hour ; what is the maximum 
and minimum velocity of the piston relatively to the earth, 
and not with regard to the locomotive, and when does each 
occur ? 





» 
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SOME CURRENT NOTES. 





THE Lehigh Valley Railroad is making some tests of a 
two-cylinder compound engine of the type designed by 
Mr. F. W. Dean, of Boston. The engine is of the consoli- 
dation pattern, has eight 50-in. drivers and a boiler 58 in. 
in diameter. The driving-wheel-base is 14 ft. 10 in. and 
the total wheel-base 22 ft. 10 in. The total weight is 
125,600 lbs., of which 109,100 lbs. are on the drivers. The 
high-pressure cylinder is 20 X 24 in. and the low-pressure 
30 X 24 in., the two being connected by a pipe passing 
through the smoke-box, which serves as a receiver. 





On March 1, according to the tables of the American 
Manufacturer, there were 300 furnaces in blast, with a 
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weekly capacity of 193,827 tons ; a decrease of five fur- 
naces, but an increase of 820 tons capacity, from February 
1. As compared with March 1, 1891, the report shows an 
increase of 50 furnaces in number and of 73,082 tons in 
the weekly capacity. 

There is a large stock of pig iron on hand, and prices are 
very low. There is a general opinion among furnace 
owners in favor of reducing production, but no.one seems 
ready to begin the movement. 





THE Legislature of Ohio has recently passed a law pro- 
hibiting the use of stoves on railroads in that State.. The 
companies are given the option of using continuous steam- 
heating systems, hot air or hot water. A penalty of 
$1,000 and of $100 per day is provided for violation of the 
law. 





THE New York Central Company has been notified that 
its present bridge over the Harlem River is an obstruction 
to navigation, and must be raised 24 ft. The necessary 
changes in grade of the.approaches cannot be made with- 
out permission of the New York Legislature, and a bill 
for that purpose has been introduced. 

To avoid some inconvenient street crossings which will 
be caused by the change, the company now offers to go 
back some two miles below the bridge and to build a via- 
duct from One Hundredth Street to the river, an arrange- 
ment which will leave all the street crossings clear of ob- 
struction. The estimated cost of this arrangement is 
$3,000,000, and the company asks the city to pay one-half 
the cost. 





THE whole matter of the Harlem River crossings has 
been the subject of so much bad engineering, so many 
botches and makeshifts, and so much trouble generally, 
that one is inclined to favor the latest proposition, which is 
to fill in the Harlem from Third to Eighth Avenue, and 
thus do away with question of crossings altogether. 
There are, of course, many objections to this, but it would 
be at least a settlement likely to remain. 





AT the last meeting of the Western Railroad Club, Mr. 
Forsyth, of the Chicago, Burlington & Quincy Railroad, 
presented a paper on the strength of car couplers of the 
M. C. B. type. Mr. Forsyth estimated that there are now 
probably about 170,000 cars equipped with this coupler. 
On his own road the breakage amounted to about 7 per 
cent. of the whole number in use, of which 37 per cent. 
broke in the arms and 24 per cent. in the knuckles, 
more than one-half of them through the upper lug. In 
view of this he has been making some careful tests of 
couplers made of malleable iron and steel, these tests 
showing a wide variation in the strength of different types, 
and serving also to show the weak points in the design as 
well as the defects in the material. Mr. Forsyth concludes 
that malleable iron does not possess sufficient strength for 
the severe service required of a coupler, which in most 
cases is made to serve as a buffer as well. Cast steel he 
considers a much better material ; but experiments are 
needed in the methods of casting in order to secure draw- 
bars free from blow-holes and defects. He would require 
a tensile strength of at least 125,000 lbs. for the sample 
coupler, and would provide that test bars must have tensile 
strength of 70,000 lbs. with an elongation of from 15 to 20 
per cent. He also recommends the protection of the 
couplers by some form of buffer in order to relieve them 
from many of the violent shocks to which they are exposed. 





THE ice-boat, as is well known to those who have used 
it, can be made to travel at a speed almost equal to that of 
the fastest locomotive, but it is dependent entirely upon 
the wind. A Poughkeepsie inventor, Mr. Mulrey, has 
devised an ice locomotive, or, rather, a steam-engine at- 
tachment for the ice-boat which will make it independent 
of the wind. The boat he uses is of the ordinary ice-boat 
form, is provided with a small boiler carrying 250 lbs. 
pressure of steam, and a small engine working on a pair 
of cogged drivers. Some experiments with this vehicle 
made on the Hudson River just before the breaking up of 
the ice were fairly successful. 





COLONEL ALBERT A. POPE, of the Pope Manufacturing 
Company, has undertaken to stimulate interest in the im- 
provement of roads by offering as prizes a large number 
of bicycles to young men writing the best essays on any 
phase of the road question. These essays are to be re- 
ceived before May 1 next. The Pope Company has ex- 
pended a considerable amount of money in preaching the 
gospel of good roads, and proposes to continue in the same 
course, 





THE Oerlikon Company, in Switzerland, one of the best 
and most successful manufacturers of electrical apparatus 
in Europe, has submitted plans for the transmission of 
power from Niagara Falls to Buffalo. The company has 
taken all the conditions into consideration, and believes 
that its plant will provide for all contingencies. They 
propose the use of units of 5,000 H.P. each at the Niagara 
stations ; the three-phase current in transmitting the power 
and the use of transformers at the Buffalo terminus,’ The 
cost of the plant is given at above $180,000 per each unit 
of 5,000 H.P. for the complete plant, or $36 per H.P. 





THE contract for draining Lake Angeline, in the Lake 
Superior mining region, has been let to C. B. Howell, of 
New York. This is quite a formidable undertaking, as 
the lake covers an area of 153 acres, and has a maximum 
depth of 43 ft. and an average depth of 20 ft. The con- 
tractor purposes using a centrifugal pump with a 2o0-in, 
suction and 22-in. discharge, having a capacity of 20,000 
galls, a minute; the water is to be pumped into Carp 
River. The work is to be completed in five months. It is 
done for three mining companies—the Lake Supérior, the 
Cleveland and the Pittsburgh & Lake Angeline—which 
own the adjoining lands, and have been working on min- 
eral veins which extend under the lake. It is not consid- 
ered safe to continue tunneling while the lake is full of 
water. 
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THE DE LA VERGNE REFRIGERATING 
MACHINE. 





THE De La Vergne Refrigerating Machine Company, in 
response to numerous requests and general inquiries from 
engineers, owners and managers of breweries, cold-stor- 
age plants, and artificial ice manufactories, representa- 
tives of mechanical and trade journals and others, who de- 
sired to inspect a large refrigerating machine being con- 
structed at their works for the Anheuser-Busch Brewing 
Association, of St. Louis, Mo., issued an invitation to 
those interested to inspect it on Saturday, March Io, at 
their works, at the foot of One Hundred and Thirty-eighth 
Street, New York. A large number of gentlemen availed 
themselves of this invitation,and inspected the machine and 
the works in which it wasemade. It was set up in an an- 
nex to the shops at the time it was exhibited, and was all 
completed. It is said to be the largest refrigerating ma- 
chine ever built. The gas cylinders are double-acting, 24 
in. diameter by 48in. stroke. The Corliss engine is cross- 
compound, condensing 600 H.P.; steam cylinders are 32 
in. and 64 in. X 48 in. The machine is 28 ft. 6 in. high 
and occupies floor space 37 ft. 4 in. X 22 ft. 3in. There 
are two fly-wheels 14 ft. 8 in. diameter. The crank-shaft 
is made of best selected horse-shoe scrap iron and is 153 in. 
diameter, the crank-cheeks being banded with wrought iron 
straps 2 in. thick, shrunkin. The shaft weighs 20,820 lbs. 
The compressor connecting-rods weigh 3,400 lbs. each, 
and the steam connecting-rods and bearings weighed 4} 
tons in the rough. The total weight of the machine in the 
rough was 390,000 lbs.; the finished weight will approxi- 
mate 175 tons. 

The Corliss engine by which the compressors are driven 
was built by Hewes & Phillips, of Newark, N. J. 

To those unacquainted with the industry of refrigerating 
machinery, the works of this Company were quite a revela- 
tion, as the extent to which this class of machinery is now - 
used is not generally known, and the establishment and the 
work which has been done there is one of very great in- 
terest to all mechanical engineers. 

The Company has issued several descriptive catalogues, 
which are models of their kind, They give a brief history 
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of the science and development of this class of machinery, 
a statement of the theory to which it acts, and a very full 
account of the machinery which this Company manufac- 
tures. For clearness of statement, conciseness and gen- 


eral satisfactoriness to readers we know of no other cata- 


logues which are their equal, and it is doubtful whether 
any literature on the subject is in existence which gives so 
full an account of the art. 

After inspecting the new machine and looking over the 
works, a liberal collation was set before the visitors in the 


tons of coal on normal draft, and with that supply her 
cruising range, at 1o knots, is about 5,000 knots. 

The A//anéa and her sister ship, the Boston, have shown 
themselves to be useful and convenient ships and excellent 
sea boats. Both have been in commission long enough to 
ascertain their good and bad qualities thoroughly, and 
both have been on extended cruises. It must be said that 
they are useful ships; but had they been built with the 
added experience gained up to the present time, they would 
probably have been supplied with twin screws and triple- 








CRUISER ‘‘ ATLANTA,” 


dining-room connected with the establishment, which is 
ordinarily used for the convenience of those employed in 
it. Much admiration was expressed for the design and 
workmanship of the machine which was exhibited, and all 
present expressed great pleasure as the result of their visit. 
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THE CRUISER “ATLANTA.” 





THE accompanying illustration is from an excellent 
photograph of the cruiser A¢/anta, of the United States 
Navy, a vessel which has by this time become familiar to 
many residents of the Eastern seaboard. The Adlanta 
was one of the first new ships of modern design for the 
Navy. She was constructed at the Roach Yards, Chester, 
Pa., and was launched in 1884. She is a steel cruiser, 
having no armor with the exception of a protective deck 
extending over the machinery and magazine spaces. She 
is of the type of vessel having a comparatively low freeboard 
fore and aft, with a raised central portion, in which most 
of the armament is carried. 

The principal dimensions are : Length over all, 270 ft. ; 
beam, 42 ft. ; mean draft, 17 ft. ; displacement, 3,190 tons. 
The battery consists of two 8-in. breech-loading rifles on 

ivot mounts, one fore and one aft, and of six 6-in. breech- 
oading rifles carried in broadside in the»center house, 
three on each side. The secondary battery includes four 
rapid-fire and eight machine guns. 

The ship is brig rigged, carrying a small spread of sail ; 
each of the masts is provided with a military top. The 
pivot guns are protected by heavy steel shields, and the 
larger rapid-fire guns are mounted in sponsons at the four 
corners of the central raised deck. 

The AZ/ania has a single screw, which is driven by a 
compound engine of 3,500 H.P. She has made on trial a 
speed of 16% knots an hour, Her bunkers will hold 400 








UNITED STATES NAVY. 


expansion engines, thereby increasing their speed and effi- 
ciency to a considerable degree. As they stand, however, 
they are excellent ships and creditable representatives of 
the Navy. 





SEA-COAST BATTERIES. 





By LIEUTENANT JOSEPH M. CALIFF, THIRD U. S. 
ARTILLERY. 





THE paper ‘‘ A Suggestion for Coast Defense’’ in the 
JOURNAL tor November of last year calls attention toa 
question not only of vital importance in itself, but, in the 
opinion of the writer, to some very erroneous ideas abroad 
regarding both the proper type of a sea-coast work and 
the vé/e it is to play in the plan of coast defense. 

The primary object of a sea-coast work. is to prevent the 
entrance of an enemy’s ships into the harbor or roadstead 
it guards, as well as a sufficiently near approach to shell 
the city, dock-yards, etc., behind it. Secondarily, it 
should provide for the protection of the mine-field, which 
we may always suppose to be present. It may safely be 
assumed that in future an assault upon a permanent sea- 
coast work from the sea, by troops landed from boats, will 
rarely or never be attempted, and that nospecial provision 
to guard against such an attack need be provided. It may 
also be assumed that if the fire of such a work can be 
sufficiently controlled to permit the clearing of the mine- 
field, the forcing of a passage by a fleet will be possible. 
Upon the ability of the fort to maintain an effective volume 
of fire will depend the value of this line of defense. 

It may safely be added that any scheme that proposes to 
openly expose guns to the fire of the accurate modern 
high-power rifle will be to invite disaster, and is not to be 
considered. All authorities now agree in the statement 





that either the guns must be protected where they stand, 
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or else must be so mounted that they may be removed 
from direct fire and the danger of being dismounted ex- 
cept in the brief interval of time required to point and fire 
them. The removal of the sky-line, as suggested in the 
article referred to, by the erection ot an immense’ parapet 
of earth behind the guns, would, with the present means 
of accurate aiming, “ef slightly diminish this danger, If 
we accept General Froloff's rule that the penetration of a 
projectile into sand, and into a mixture of sand, clay and 
vegetable mold, free from stone, to be one caliber for 
every 60 and 40 ft. of striking velocity respectively, it can 
easily be seen that to provide cover against a 16-in. pro- 
jectile moving at the moderate velocity of 1,800 foot-sec- 
onds would require to construct upon the plan proposed 
an enormous amount of labor and material, But any 
thickness of parapet may be granted, and we are still as 
far from a safe solution of the problem of defending a har- 
bor as before,so long as our guns are exposed to an 
enemy’s direct fire. 

In the United States the men who man the batteries and 
fight the guns have little or nothing to say during the work 
of preparation. The engineer plans the work, the ord- 
nance officer the gun and its carriage, and when their 
joint labor is completed it is turned over to the artillery- 
man, who must stand or fall according as the means and 
material put into his hands is adequate to its purpose or 
otherwise. To-day we are committed to the open barbette 
battery and the disappearing gun-carriage, and the whole 
question turns upon the point as to whether the disappear- 
ing carriage secures for the gun that amount of protection 
and safety necessary to its efficient service. The writer 
believes that it does not, and that unless the relative 
powers of the attack and defense, under present condi- 
tions, are wholly misunderstood, the statement will hold 
that to match open batteries of any kind (for guns) against 
a fleet provided with a modern armament is certain to in- 
vite disaster, 

The persistency with which the military engineer clings 
to the barbette battery is difficult tounderstand. In 1887, 


the year after the Fortification Board made its report, in- 


which it recommended, in a general way, armored works 
in connection with barbette batteries for coast defense, we 
find in the report of the Chief of Engineers recommenda- 
tions for the following year, covering the whole coast-line 
of the United States. These in the aggregate were to be 
13 mortar batteries, 30 barbette batteries, the guns on 
disappearing carriages, and one barbette battery with 
the guns mounted upon a lift, and fairly ignoring the 
suggestion that armored batteries were necessary. Two 
years later we find there has been a change of opinion 
sufficient to allow works of this kind to bring up the rear 
of the list in a scheme for coast protection ; but it is fol- 
lowed by the statement, in substance, that barbette guns 
mounted upon disappearing carriages are all that we 
need concern ourselves with at present. Perhaps this 
persistency can best be explained by that same spirit of 
conservatism which prompted the military engineer to 
go on, up to the middle of the nineteenth century, gravely 
building in sea-coast fortifications draw-bridge, portcul- 
lis, machicoulis, and other like architectural frills, which 
had their birth in the childhood of the engineering art, and 
ceased to have practical value with the introduction of 
efficient projectile arms. 

As showing the attitude of the Chief of Engineers and 
the Board of Engineers of the Army toward this question 
of gun protection, and of dependence upon mortars, from 
the report of the Chief of Engineers for 1887, we quote as 
follows, wherein in replying to the argument that the 
question of coast-defense should be delayed until the ques- 
tion of the character of the armor to be used was settled, 
he says : 


But the facts will not warrant this conclusion, as more than 
nine-tenths of the armament recommended for our sea-coasts is 
not to be mounted behind iron protections, but in rear of 
earthen covers surmounting and shielding the masonry maga- 
zines, bomb-proofs, and store-rooms. Particularly is this true 
of the rifled mortars, which must hereafter play an important 
part in the defense of our channels and fairways. ... Neither 


is armor required for guns mounted on lifts or disappearing 
carriages, , . , 





In the report of the Board of Engineers of the same year, 
in speaking of mortar batteries, we find the following : 

No armor is now or ever will be required for such batteries. 
Mortars constitute more than half the total armament pro- 
posed for the defense of our sea-coasts. ; 

In the absence of the demonstration afforded by actual 
warfare under present conditions, any discussion of a 
question of this kind must be based upon what has been 
done in the past under circumstances as nearly analogous 
as possible, and upon what we may suppose will be the 
behavior of our new guns and projectiles when brought 
to the test of actual service. 

The only examples at hand are those afforded by the 
Civil War, and later, the bombardment of Alexandria. 
While none of these represent fully the conditions under 
which future engagements between ships and forts will 
take place, they do represent them approximately, and, we 
believe, fully sustain the statement that unprotected guns 
can never successfully withstand even ordinary shell fire, 
to say nothing of shrapnel fire, or that from machine and 
rapid-fire guns. 

The first in point of time was the capture of the Confed- 
erate works in Port Royal Harbor, on November, 1861. 
Fort Walker, the principal work, mounted about 20 guns, 
ranging from 32-pdrs. to 10-in. columbiads, 13 of which 
bore upon the channel. The Federal fleet numbered 17 
vessels, 6 of which were improvised gun-boats. Their 
armament was made up largely of shell-guns from 8 to 
11-in, caliber. The ships remained under way, passing 
and repassing the forts at distances varying from one mile 
to half that range. At the end of five hours the works 
were silenced and abandoned. At Fort Walker to out of 
its 13 channel guns were disabled or dismounted. A 
Confederate eye-witness thus describes the effect of the 
fire of the fleet: ‘‘ The heavy shell fell fast within the 
earthworks, burying themselves and exploding, throwing 
sand into the guns, covering platforms and gun-traverses 
with sand, aa disturbing much the accuracy of aim and 
rapidity of fire of our gunners.”’ 

At Fort Sumter, when the fleet and batteries opened on 
August, 1863, there were mounted 20 guns in barbette. 
The first day’s fire dismounted or disabled a large num- 
ber ; at the end of the third day not one remained service- 
able. Fort Wagner, which was as strong an earthwork 
as more than two years of well-directed and unstinted 
labor could make it, mounted 17 barbette guns. In the 
attack of July 18th, 1863, it was completely silenced, and 
from that time on until its final abandonment, in Septem- 
ber, the work was under complete control of the Federal 
fleet, which could at any time silence its few remaining 
guns and drive its garrison to the bomb-proofs. Fort 
Fisher was even a stronger work than Fort Wagner. In 
the four years the Confederate engineers had learned many 
practical lessons in the art of building earthworks, and 
Fort Fisher may be called their masterpiece. Its parapet 
averaged 20 ft. in height and 25 ft. in thickness, with 
traverses between each gun Io ft. higher than the parapet, 
and from 8 to 12 ft. thick on top. Its armament consisted 
of about 40 pieces of heavy caliber about evenly divided 
between the sea and land fronts. In the first attack, at 
the time of Butler’s expedition, in December, 1864, the 
fire of the fort was practically under control from the time 
the fleet had gotten into position and obtained the range, 
following which the garrison were driven from their guns 
and huddled into the bomb-proofs. Nine guns were dis- 
mounted during this attack, which failed simply be- 
cause the commander of the land force declined to 
make an assault. The second attack, at the time of 
the Terry expedition, three weeks later, was even a more 
brilliant. display of thoroughly good work on the part of 
the Navy than the firsthad been. The defense was more’ 
vigorous at first, but in the end the gunners were driven 
from their guns, many guns were dismounted, and the 
work completely dominated by the fire of the fleet. 

The attack on Alexandria affords an example approach- 
ing much nearer the future conditions of attack than any 
of our own war. All the guns used upon the ships, and 
about half of those in actual use upon shore, were Arm- 
strong rifles, with ammunition—for the shore hatteries at 
least—in unlimited quantity, With the exception of Fort 
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Pharos, all the guns on shore were in open batteries, the 
parapets (sand) of which in most cases had been greatly 
strengthened. Thirty-five rifles and about 75 smoodth- 
bores were actually manned and fired by the Egyptians. 
The rifles were all in embrasures, and so were much bet- 
ter protected than if mounted in barbette. Admiral Sey- 
mour brought against these batteries 8 armored vessels 
and 5 wooden gun-boats. Before the end of a Io hours’ 
bombardment, which took place at distances varying 
from 1,500 to 4,000 yards, the gunners were driven trom 
their guns, the batteries silenced, and to of the rifles and 
20 of the smooth-bore guns dismounted or disabled. 

To fully understand the bearing of these examples upen 
the point at issue—the possibility, or rather the impossi- 
bility of efficiently serving open batteries under present 
conditions—it must be borne in mind (1) that in no case 
was the defensive power of the earth parapets injured to 
an extent that a few hours’ work would not have restored 
them ; (2) that the armament in each case was, in great 
measure, rendered unserviceable permanently or for a con- 
siderable length of time, the gunners being driven from 
their guns, and the batteries for the time being silenced ; 
(3) that in each case the defense was stubborn and the 
gunnery by no means to be despised ; and (4) that, except 
to a limited extent at Alexandria, this was accomplished 
with common-shell fire. 


(TO BE CONCLUDED.) 
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In the course of the articles of this series which have 
preceded the present one, frequent reference has been 
made to specifications, to limits of specifications, to revi- 
sion of specifications, and indeed copies of the 26 or 28 
specifications for materials now in force on the Pennsyl- 
vania Railroad have been published. It occurs to us that 
it might not be amiss to say something, growing out of 
the experience of now some sixteen years, as to the making 
of these specifications, and accordingly the present article 
will be devoted to answering the question, ‘‘ How to 
Make Specifications.”’ 

If we may trust our experience, it is not at all an easy 
matter to make a specification which will work satisfac- 
torily. Early in our work the making of specifications 
seemed to be the simplest of all things. All that it was 
necessary to do, we thought, was to sit down and write 
what would give a satisfactory material, saying largely 
what might be regarded as common knowledge; but a 
long experience has convinced us that such a specification 
is practically not worth the paper it is written on, and in- 
deed is more of an annoyance than a benefit or help to 
both the manufacturer and consumer. As time has pro- 
gressed more and more work and labor have been put on 


* These articles contain information which cannot be found elsewhere. 
No. I, in the Jourwat for December, 1889, is on the Work of the Chemist on a 

ilroad; No. II, in the January, 1890, number, is on Tallow, describing its 
impurities and adulterations, and their injurious effects on the machinery to 
whieh it is applied; No. III, in the February number, and No. IV, in the 
March number, are on Lard Oil ; No. V, in the April number, and No. VI, 
in the May number, on Petroleum Products; No. VII, in the June number, 
on Lubricants and Burning Oils; No. VIII, in the July number, on the 
Method of Purchasing Oils ; No. IX, also in the July number, on Hot Box and 
Lubricating Greases; No. X,in the August number, on Battery Materials; 
No. XI, in the September number, on Paints ; No. XII, in the October num- 
ber, on the Working Qualities of Paint; No. XIII, in the December, ae 0 
number, on the Drying of Paint ; No. XIV, in the February number, on the 
Covering Power of Pigments ; No. XV, in the April number, on How to De- 
signa a Paint; No. XVI, in the May number, on Paint Specifications ; No. 
XVII, in the June number, on the same subject, and No. XVIII, also in June, 
on the Livering of Paint ; No. XIX, in the July and August numbers, on How 
to Design a Paint ; No. XX, in the September number, on Disinfectants ; No. 


XXI, in the October number, on Mineral Wool, and No. XXII, in the same 
number, on Wood Preservative ; Ne. XXIII, in the November and December 
numbers, on Soap ; No. XXIV, in the January, 1892, number, on Steel for 
Springs ; No. XXV, in the February number, en Bearing Metals, 





the making of specifications, until now it is not uncommon 
or rare for a specification to be under consideration six 
months, a year, or even longer before it is finally issued. 

The reasons for the difficulty in making a satisfactory 
specification are not very hard to find. In the first place, 
common knowledge often does not cover sufficient ground 
for a specification based on it to give the material that is 
needed. Special investigations are needed many times, 
and indeed, we may say, are almost always required to 
decide actually what material is wanted in any particular 
branch of the service. This point will be taken up a little 
later, and indeed, as will appear further on, the finding 
out of what is wanted is not at all the simplest part of the 
work of making a specification. In the second place, 
specifications are difficult to make -because the different 
parties who are to use the material in the service have 
quite varying ideas as to what materials should be used, 
and also have quite varying conditions to meet, so that a 
material that gives perfect satisfaction in the hands of cer- 
tain parties and under certain conditions of the service 
may not give satisfaction at all in the hands of other par- 
ties and under different conditions of the service, It is 
not at all strange, in our experience, to have the same 
material praised and blamed from different parts of the 
service. A third reason why the making of a specifica- 
tion is difficult, is because those who are to furnish the 
materials have different ideas as to what is the most desir- 
able material, and also have different facilities resulting 
in different costs of manufacture. There is, therefore, a 
state of affairs among the producers all tending to break 
down, to interfere with, or to complain of the requirements 
of the specifications. To meet these complaints, even 
when they are just, requires no small amount of work. 
Still another difficulty is that a successful specification 
must enable the material to be obtained in such a way 
that it can be tested, and if unsatisfactory returned to the 
makers, or otherwise disposed of without introducing too 
great delays in the service or too great expense. This 
point will hardly be appreciated by those who have not had 
practical experience in the working of specifications from 
day to day. Many times in the course of our work we 
have not put into our specifications desirable clauses or 
certain tests simply because the introduction of these 
clauses or tests, while they would secure a better material, 
would make the specifications unworkable on account of 
the difficulty of enforcing these clauses or tests without too 
great delay or expense to the service. Only those who 
have had experience can appreciate how powerful this in- 
fluence is, The problem in making a specification is not 
simply to put in writing something which will give the 
best material, but to draw a specification that will give a 
satisfactory material, and at the same time will work 
smoothly. ; 

In view of the difficulties above mentioned, it is perhaps 
not strange that we should claim that the making of speci- 
fications is not at all an easy matter, and we are confident 
the experience of all those who are actually engaged in 
their enforcement from day to day will confirm our view of 
the case. 

It is well known by those who are informed, that there 
is considerable complaint among manufacturers of what 
they believe to be unnecessary annoyance and interference 
with their works and processes, due to specifications, and 
to such an extent has this matter developed, that at a re- 
cent meeting of the American Institute of Mining En- 
gineers the manufacturers actually brought forward the 
question of trying to completely break down specifications. 
To our minds, while the remedy proposed by the manu- 
facturers—namely, the abolishment of specifications, and 
trusting to the maker and his reputation for material, could 
hardly be approved, there is still much to be said in favor 
of their position. The real difficulty is that specifications 
are presented to the manufacturers which never ought to 
be presented. There is little doubt but that there are hosts 
of foolish specifications prepared without anything like 
proper consideration of the subject-matter, and also that 
specifications are very frequently badly drawn, We are 
confident that much of the friction between the manufac- 
turers and the consumers would be relieved if specifications 
that are presented to the manufacturers were much more 
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carefully drawn. As already hinted at two or three times 
in what has preceded, as time progresses we are continu- 
ally using more and more care, and putting more and more 
study on our specifications before they are issued. 

Perhaps it will help us a little in the further considera- 
tion of this question to define what we understand by a 
specification. In its broadest sense, we cannot help think- 
ing that a specification is an attempt on the part of the 
consumer to tell the manufacturer what he wants. This 
covers by far the largest portion of a specification. Also, 
in so far as specifications give limits and methods of test- 
ing, they are really in the nature of ‘an agreement between 
the two parties, having a binding influence upon both. 
The above view is perhaps somewhat different from the 
ordinary one. A specification is usually regarded as a 
means of protecting the consumer, and as something 
which the producer takes, as he does a dose of medicine, 
not willingly, but because he must. Our experience and 
view in regard to specifications that are drawn in such a 
way as to have unnecessarily objectionable features is, that 
they are inefficient and, from the nature of the case, can- 
not be enforced satisfactorily. We accordingly prefer to 
take the higher ground—namely, that the producer wants 
to supply what the consumer needs, and that the specifica- 
tion is an effort on the part of the consumer to tell the man- 
ufacturer what he wants, and also a mutual agreement 
between them as to what the material shall be. Based on 
this conception, we will try to tell in what follows our 
ideas of how a specification shall be drawn. 

First, then, the specifications being an attempt on the 
part of the consumer to tell the producer what he wants, 
it is obvious the consumer must know what he wants. 
How, then, shall the consumer get this information? As 
already stated, if we may trust our experience, this is no 
simple matter, and is sufficient reason for consuming con- 
siderable time and exercising great care in the preparation 
of specifications. In general, it may be stated, we think, the 
best source of information as to what a user wants is the 
service. That is to say, if you want to know what kind of 
material you should buy, ask the service. It is obvious 
this is the court of last resort, and it is consequently the 
best place to go forinformation. Our usual practice when 
we start in to make a specification is to ask, What does 
the service teach-us as to what kind of materials give us 
the best results ?. Sometimes in getting this information 
we collect alarge number of worn-out articles, which have 
given long life and good service, and an equal number, if 
possible, which have given short life and poor service. 
Careful examinations are then made of both these lots of 
samples. To give an illustration, in the case of fire-box 
steel, not less than 30 worn out fire-boxes were tested 
physically and analyzed carefully. The results of all these 
tests being gotten together, the question is, What do these 
tests teach us as to what gives the best results in service ? 
It is obvious, if the number of samples is sufficiently great, 
and the teaching from them sufficiently free from contra- 
dictory results, that it is possible in this way to get very 
Satisfactory indications, and indeed sometimes positive 
limitations to be used in making specifications. Such 
questioning of the service as is outlined above has been 
made use of in the preparation of quite a number of our 
specifications, which have already been published, and is 
constantly being made use of more and more. It will be 
readily understood that such investigations take time. A 
single example of good and bad will hardly satisfy, and it 
takes time to collect together a number of samples which 
have given good and bad service. Sometimes, likewise, it 
is difficult to get samples which will compare with each 
other. The long service of one sample may be due to cer- 
tain favoring conditions, and the short service of another 
sample may be due to certain adverse conditions. Theo- 
retically, it would seem as though an investigation carried 
through a sufficiently large number of samples of good and 
bad ought to be final authority on what the service teaches ; 
but owing to the uncertainties just mentioned, we are 
hardly inclined to think that it is quite sufficient to follow 
blindly what seem to be the teachings of samples from ser- 
vice, We often get strong indications from such examina- 
tions; or, in other words, we frequently develop from 
such examinations a working hypothesis, but it is rare that 





we simply take alone the results of examinations of good 
and bad material from the service as final. We always 
like, however, to start a specification with the examination 
of materials from service. 

It often happens, however, that we cannot get a suffi- 
cient number of samples of material that have given good 
and bad service as readily as we can make a positive ex- 
periment, and accordingly we frequently obtain material 
and put it into service, keeping watch of it to see how it 
behaves, or in other ways make a positive direct test. We 
have done a good deal of this work in regard to bearing 
metals, and also a great deal in regard to the various 
mixtures of oils to be used for burning and lubrication ; 
also somewhat in regard to materials and proportions to 
be used in paints. Indications obtained from positive ex- 
periments, however, are sometimes misleading, unless 
great care is taken. Materials that will give perfectly 
satisfactory results at Altoona will not give perfectly sat- 
isfactory results at Wilmington. Moreover, there is always 
a personal element more or less strong in the use of 
materials, so that a material in certain hands may give 
satisfactory resuits, while in certain other hands it may 
not ; so that we are actually inclined, strange as it may 
seem, to distrust the results of positive experiments, 
although the experiments are made by ourselves, On the 
other hand, the results of positive experiments do give 
strong indications, and sometimes enable us to set limits 
which can be wisely adhered to. 

These two sources of information—namely, the teachings 
of good and poor materials taken from the service and 
actual experiments, as already stated, do not cover the 
ground completely. Of course, the material must work 
satisfactorily in the hands ‘of those who are to use it be- 
fore it goes into the service, and accordingly this source 
of information is made use of. Consultation with the fore- 
men of the various shops who must use the materials 
sometimes direct experiments under their supervision, 
suggested either by themselves or ourselves, and the be- 
havior of the different kinds of materials under these vari- 
ous tests throw much light on the subject. Upon this 
point of consultation with those who must use the 
material, we would like to say that, as a matter of policy 
in the preparation of specifications, it is extremely wise, 
and it is also wise to make the consultation as broad as 
possible—that is, do not try to get all your information as 
to the practical working of materials from one foreman. 
Comparison of views and comparison of experience from 
the different foremen throw much light on the subject. 
Moreover, if those who must use the material are consulted 
in the preparation of the specifications, they will, when 
the specifications are finally issued, be much more kindly 
received and more readily given a helping hand than if 
the specifications are prepared without their having any 
voice in the matter. 

There is still another source of information which should 
not be disregarded in the making of specifications, and 
this is a careful examination and investigation of every 
piece of material that fails in the service. This is es- 
pecially true of the breakage of parts made of iron or 
steel. We have gathered very much valuable information 
to be embodied in our specifications from this source, and 
indeed the examination of material that gives short life, 
or that fails, or that does not work satisfactorily is very 
often the starting point of the specifications. Something 
occurs in service that is alittle abnormal ; astudy is made 
and information gathered. Possibly the same thing is re- 
peated at another portion of the road within three months, 
Another investigation is made, and possibly the teaching 
may be the same, or it may throw additional light on the 
cause of the failure, and so on, until perhaps a dozen cases 
have occurred. If the teaching is plain enough on the 
first investigation to cause a change in practice, this is at 
once made use of, and the subject is held under advise- 
ment, for the accumulation of further information which 
shall lead to positive specifications. 

Still another source of information which may be made 
use of in the preparation of many specifications is to ex- 
amine the materials that the market affords. Manufacturers 
of the kind of material in question are asked by the Pur- 
chasing Agent to send to the Laboratory a sufficient sam- 
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ple of such material as they can furnish, and furnish reg- 
ularly and satisfactorily. After these materials are re- 
ceived they are carefully subjected to analysis, or physical 
test, as the case may be, and the results tabulated and 
studied. This gives the man whois to write the specifica- 
tions a knowledge of what actually is being done or can 
be done in the market. This source of information, how- 
ever, is not wholly reliable, and ifin making specifications 
one follows the teachings of such procedure as is outlined 
above, he will not infrequently run across difficulties later 
on, The reason for this is that manufacturers are in- 
clined to put their best foot forward, and consequently 
send for examination a little better material than they can 
make regularly, It is not uncommon to find that we have 
placed limitations in specifications, which limitations were 
dictated by the analyses of the material that the parties 
have furnished themselves, and yet when we come to get 
shipments, the material will not pass the requirements. So 
much is this the case, that we have sometimes had to modify 
our specifications later on. This peculiarity, if we are 
rightly informed, agrees with the experience of other par- 
ties. Many of the Government specifications, based on 
correspondence with the steel manufacturers, have run 
across the same difficulty, because the manufacturers, in 
competition with each other, stated a little more than they 
could regularly and uniformly perform. Looked atin this 
light, of course it is the manufacturers themselves who are 
to blame for harassing specifications. 

Another source of information, and one frequently made 
use of before the specification is put in writing, is to visit 
the various works where the materials in question are 
made, It is obvious that the man who draws the specifi- 
cation, in order to make it work successfully and smoothly, 
must be able to do justice both to the service, where the 
material is to be used, and also to those who are to make 
the material, and it not infrequently happens that by an 
inspection of the materials used in the manufacture and 
the processes used, and by consultation with those who 
make the materials, he gets such information as enables 
him to avoid putting into the specifications requirements 
which are unwise. We are very strongly of the opinion 
that the man who attempts to write a specification without 
any knowledge of the processes by which the material is 
made will make a serious blunder. The more intimate 
the knowledge of the process, the more wisely the specifi- 
cations will be drawn. 

We conclude, then, that for the purpose of getting the 
information necessary to make a specification, the follow- 
ing sources are all available—namely, frs/, study of good 
and bad materials which have given service ; second, di- 
rect experiment on materials in service ; ¢hird, consulta- 
tion with those who must use the materials in service ; 
fourth, examination of materials that fail in service ; j/th, 
examination and test of materials from different manu- 
facturers, and, szxzh, visits to and study at the works 
where the materials are made. 

It will be observed that we have given above practically 
six different sources of information, all of which should or 
may be studied before one sits down to write a speciiica- 
tion. It is perhaps not too much to say that in most of 
the specifications in use on the Pennsylvania Railroad in- 
formation has been accumulated from almost all of the 
above sources before the specifications were written out. 
Sometimes, according to the circumstances of the case, 
one source has thrown more light on the subject than an- 
other, and sometimes the necessity for action in the mat- 
ter of securing better materials than we were actually re- 
ceiving has been so great that we could only obtain in- 
formation from one or two of the sources before putting 
out a preliminary specification. But we cannot but think 
that it is extremely desirable to have each of these sources 
of information probed as far as possible before the speci- 
fications are made. The more care and study there is 
expended in collecting information before the specifica- 
tion is written, the more likely the specification is to work 
smoothly after it is written. 

Let us suppose now that sufficient information has been 
obtained from the different sources, so that it is deemed 
advisable to embody it in the form of specifications ; the 
person who is to do the work gets the information together, 





sifts it, and gets the teaching from each point, and sits 
down and puts in writing the proposed specification, em- 
bodying all the information as best he can. It is our prac- 
tice in doing this to give a pattern, or practically describe 
in brief the material desired. Following this are usually 
discussions of the methods of selecting the sample, meth- 
ods of testing, under what regulations the material will 
be bought, and finally the limitations are given upon 
which the materials will not be accepted. This informa- 
tion having been drawn up, it is put in print in proof form, 
and copies are sent to the various officers of the road, who 
are most closely interested in the use of the material, and 
also to the Purchasing Agents, with the request to the lat- 
ter that they distribute the proofs to those from whom they 
desire to purchase this material, and ask for their criti- 
cism. This method of consulting the manufacturers who 
are to furnish the material is entirely characteristic of all 
our later specifications, and we feel that it is essential. 

This leads us to the second clause in our definition of 
specifications—namely, that, assuming that the manufac- 
turers desire to furnish what the consumer wants, the 
specification is really in the nature of an agreement be- 
tween them, aad consequently the producer has a perfect 
right to be consulted in the making of the specification. 
Moreover, the knowledge which the producer has of the 
capabilities of his works, and of what the various proc- 
esses will yield, is necessarily more intimate and valuable 
than can be obtained by the person who writes the speci- 
fication, unless the latter happens to have especial experi- 
ence in the manufacture of that kind of material, so that 
the consumer is really shutting out a valuable source of 
knowledge unless he consults the manufacturers. It is, 
of course, fair to say that many manufacturers are inclined 
to bend the specifications to suit their individual circum- 
stances, and we have had very many amusing criticisms 
and suggested modifications of our specifications sent us in 
reply to our request for suggestions. On the other hand, 
we have no hesitancy and no embarrassment in saying 
that many of the limitations and conditions of our specifi- 
cations have been suggested by the criticisms of the man- 
ufacturers. Some of the limits, and, indeed, the wording 
in some cases have been taken from the criticisms of the 
manufacturers on our first draft in proof form. 

There is another phase of this case—namely, that if the 
manufacturers are consulted beforehand in the making of 
the specifications, they are well informed as to what the 
demands and growth of knowledge from the consumer's 
standpoint are going to require of them. Still further, they 
are conciliated, and they are much better prepared to give 
the specification a kindly welcome when it is issued than 
if a full-fledged specification is presented to them that 
emanates from the brain of some, perhaps, a little too over- 
confident person. If we may judge from our experience, 
it is a foolish man who attempts to issue a specification for 
any kind of material without consulting those who are to 
make that material for him. 

The criticisms from the manufacturers and from the 
various officers above referred to having been received, 
these are all sifted, and such modifications in the original 
draft as seem wise are introduced. It is fair to say that it 
is not possible always to follow all the suggestions of the 
manufacturers, and we have found quite to our gratification 
that the criticisms of the manufacturers were a pretty good 
antidote to each other. Where they all agree upon a 
point, it is usually wise to follow theirsuggestion. Where 
some are on one side and some on another on a disputed 
point, you are fairly safe in following your judgment be- 
tween the two. 

While this criticism and discussion is going on, it is 
usually our custom to have sent to the Laboratory samples 
from the shipments of the material under discussion, and 
examine these in the light of the proposed specifications. 
In this way we accumulate a certain amount of informa- 
tion that we can get in no other way. In reality, we 
assume, for the purpose of the Laboratory work, that the 
specification is in force, and examine all the shipments of 
the material that are received, just the same as though they 
were in force, the only difference being that if we End the 


shipments do not conform to the specifications, we do not 
reject them, because they were not bought in accordance 
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with specifications, We were led to this method by find- 
ing that usually, after all our care in making specifica- 
tions, something would occur, within the first six months 
of their actual working, which would demand a modifica- 
tion, and so we utilize all the time we can in getting ex- 
perience with the specifications before they are issued. 
Moreover, the manufacturers of many commercial prod- 
ucts are frequently not fully informed of their own prod- 
uct, and the information collected in this way from the 
examination of shipments of their material is often sent 
them for their guidance and knowledge. 

The criticisms all being in, and experience being ob- 
tained, the specifications are finally issued. It is perhaps 
not too much to say that in important specifications, with 
all our care, we still have to revise from time to time. 
Progress in knowledge, changes in our practices, and 
many times changes in methods of manufacture lead to 
these modifications. It is no small work to keep up with 
the development and changes in the methods of manufac- 
ture for the various articles for which we now have speci- 
fications. Again, each manufacturer is constantly trying 
to make a material which will meet the limits of the speci- 
fications at less cost to himself, and it not infrequently 
happens that this leads to the production of a material 
which is inferior. The specifications must therefore be 
modified to meet this peculiarity. 

We are quite well aware that it is probable the criticism 
will be made by many engineers, that if our method of 
making specifications were followed, there would be no 
specifications, as many times it would be impossible to 
have such facilities and access to sources of information 
as will enable study enough to be put upon the subject to 
make a specification wisely. It will undoubtedly be urged 
that many specifications must‘necessarily be made from 
common knowledge, and also that in many cases the con- 
sumer knows without special study what he wants, which 
is simply the best which can be made of the kind. 

In reply to this we would say that we are quite familiar 
with the emergencies which are constantly occurring, and 
which lead to action on insufficient knowledge. No class 
of men in the community are meeting emergencies more 
constantly than railroad men, and it not infrequently hap- 
pens in our experience that we are called upon to make 
specifications without having given the matter sufficient 
study. In such cases, recognizing that our knowledge is 
limited, we have thus far drawn specifications so as to 
overcome the difficulty which gave rise to the necessity for 
action, but at the same time in such a way as not to cause 
hardship to those who must furnish the material. In other 
words, we cannot but conceive it wise, if we do not have 
positive knowledge, which leads to a rigid demand on the 
manufacturers, it is much better to make the demand one 
that can be fairly easily filled. We are perfectly rigid and 
unyielding where the service furnishes the information 
leading us-to take such a position, but where it is a ques- 
tion of judgment, where limitations must be placed on gen- 
eral information, we submit that it is wise simply to make 
the limits such that they will not cause unnecessary 
—— to those who are to fill the specifications. To 
put the whole matter in a single sentence, we cannot but 
feel that in many cases a specification is made a place to 
show how much the man who draws it knows. We also 
feel that this is certainly unwise, and that the interests of 
the service will be equally well protected without many of 
the narrow limitations and tortuous tests which are char- 
acteristic of some of the specifications which have come 
under our eyes. A mild specification rigidly enforced is 
infinitely better than a rigid specification, with constant 
jangling and constant yielding by the inspector to allow 
materials to pass. 

In the next article we will try to say something about 
Sampling, and the Enforcement of Specifications. 

(TO BE CONTINUED.) 
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COLUMBIAN EXPOSITION NOTES. 








IT is announced that the Pennsylvania Railroad Com- 
pany will make a fine exhibit in the Transportation De- 
partment, and that the New York Central & Hudson River 
and its} allied companies will also make a large exhibit. 








Both of these will be planned and arranged to illustrate 
American railroad practice on the most improved lines ; 
they will also be historical in their nature, and will show 
the growth of the several systems. Mr. T. N. Ely has 
ars ot the preparation of the Pennsylvania Railroad 
exhibit. 

Seven of the World’s Fair buildings are now so far ad- 
vanced that they are fast assuming the appearance of fin- 
ished structures. The rough carpentry work on them is 
practically done, and the ornamental and finishing work 
is in progress. These buildings are the Woman’s, Horti- 
culture, Transportation, Mines, Administration, Forestry 
and Fisheries. Five more—the Government, Fine Arts, 
Agriculture, Dairy and Illinois State—are erected to the 
roof lines. The Electricity, Manufactures and Machinery 
buildings are being advanced rapidly. 

Plaster work on the Mines Building is finished ; the gal- 
lery railings are nearly completed, and wire work is being 
set. Staff work on the south end of the building is nearly 
finished. All of the carpentry work and iron work on the 
Transportation Building is in place except the central ele- 
vator tower. 

All of the trusses of the Electricity Building, with the 
exception of the central diagonal trusses, are in position. 

On the Administration Building 160,000 ft. of lumber 
and 20,000 lbs. of iron have been added during the week. 
Roofers are working on the northeast and northwest 
pavilions, 

On the big Manufactures Building the record shows a 
total of 9,797,152 ft. of lumber used, in addition to which 
has been received 444,000 ft. of lumber and 168,000 lbs. 
of carpenters’ iron. The great traveler which is to be 
used for hoisting the immense girders spanning the central 
court is already 120 ft. high, and is yet less than half com- 
pleted. When completed it will be used for putting in 
place the largest trusses ever made for architectural pur- 
poses, spanning 368 ft. and rising to a height of 211 ft. 

The iron work for the dome of the Fisheries Building is 
complete, and staff work is nearly finished in both an- 
nexes. 

Ornamental staff work is being rapidly placed on the 
west end of the Agricultural Building, and the roof trusses 
over the nave and transept are in position. The iron for 
the entire building is on the ground, and the walls for the 
south half are about ready for the roof iron. 

Work on Machinery Hall has been retarded, owing to 
non-delivery of iron, but the total amount of lumber placed 
foots up 30,000 ft., and iron, 102,000 lbs. Most of the car- 
pentry work has been to frame the annex superstructure. 
The second of the large arches is now in position. 

Work on the Dairy Building is nearly finished, alse on 
the Forestry Building. The latter is being temporarily 
used as a shop for the molders who are casting the big fig- 
ures and groups for the Administration Building. 
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SOME NEW COMPOUND LOCOMOTIVES. 








A COMPOUND consolidation locomotive of the pattern 
devised by Mr. F. W. Johnstone, of the Mexican Central 
Railroad, was described in our columns some time ago. 
Mr. Johnstone has now completed plans for a double- 
bogie compound engine, and several locomotives of this 
pattern are to be built for his road. The engines have 
two boilers placed end to end, the fire-boxes adjoining 
each other and the fire-doors being at the side. The 
boiler and the cylinders will be carried on a rigid frame, 
but the running gear will be arranged in two groups, each 
group forming an independent truck, The plan is in out- 
ward appearance somewhat similar to the Fairlie double- 
bogie engine, which attracted considerable attention some 
years ago, but with the essential difference that in the Fair- 
lie system the cylinders were carried on the truck frames, 
while in Mr. Johnstone's plan the cylinders are secured to 
the boilers and to the main engine frame. The piston- 
rods of the engine work on the upper ends of levers car- 
ried in bearings on the main frame, and the connecting- 
rods are attached to the lower end of these levers. Eac 
of the truck frames carries three pairs of coupled driving- 
wheels and a two-wheeled truck, the radius-bar of this 
truck being pivoted to the front of the truck frame. The 
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engine will have no tender, the water being carried in sad- | 


die tanks. The cylinders are of the type patented by Mr. 
Johnstone, the high-pressure cylinder being placed inside 
the low-pressure, the latter consisting of a ring or annular 
cylinder around the high-pressure. 

The boiler, or rather boilers, of these engines will be 52 
in, in diameter, and will have 201 tubes 2 in, in diameter 
and 15 ft. 9 in. long. The fire-boxes will be of the Bel- 
paire type, 56 in. long and 56 in. wide inside. As they are 
placed between the trucks, opportunity is given to make 
them of unusual width. The driving-wheels are 48 in. in 
diameter and the truck wheels 28 in. The trucks are of 
the swing-bolster pattern, The high-pressure cylinders 
are 13 in. in diameter and the low-pressure 28 in. outside 
diameter. The ratio of the cylinders is about 1:2.8. The 
valve motion is outside, and is worked directly from the 
crosshead, no links or eccentrics being used. 

The tanks will have a capacity of 3,000 galls., and the 
coal bunkers, which are placed at the side of the engine, 
will hold about § tons of coal. The total weight of these 
engines in working order will be about 230,000 lbs., of 
which 200,000 Ibs, willbe carried upon the driving-wheels. 

The peculiar features of these engines are covered by 





seven boats will be turned over from lake builders to the 


, Light-house Department, six of them going to the coast. 


The engraving shows the general plans of the Zz/ac and 
Columbine, The material is Siemens-Martin mild steel, 
and the dimensions are: Length over all, 155 ft. ; length 
from inside rudder-post to inside stem, 145 ft. ; beam 
molded, 26 ft. 6 in. ; depth of hold from top of beam to 
top of keel-plate, 15 ft. 2 in. ; depth of hold from top of 
beam to top of double bottom, 12 ft. 4 in. 

The vessels are fitted with a double bottom; inside 
height of this double bottom, in the clear between plates 
amidship, will be 34 in. The vertical center keel-plate 
runs from end to end of the vessel, tapered forward and 
abaft the double bottom, to the height of keelsons at these 
places ; it forms the keelson and extends down to the skin 
of the vessel for three frame spaces, the floor gor on 
these frames being cut and securely riveted to the center 
keel-plate by angles 3 X 3 in. X 6 lbs. The side keelsons 
or girders also run continuously, the floor plates and 
brackets between the girders being cut. This double bot- 
tom is divided jnto four separate water-tight and inde- 
pendent cempartments, each provided with a sufficient 
number of manholes properly constructed and so located 
































NEW LIGHT-HOUSE 


patents issued to Mr. Johnstone ; and he claims that they 
will be well adapted for the difficult mountain service of 
the Mexican Central and on railroads of the similar class, 
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NEW LIGHT-HOUSE TENDERS. 








(From the Cleveland Marine Review.) 
oe 


Two light-house tenders, the Zi/ac and Columbine, 
building at the yard of the Globe Iron Works Company, 
Cleveland, O., to go, respectively, to the First Light-house 
District with headquarters at Portland, Me., and the Thir- 
teenth District with headquarters at Portland, Ore., are de- 
scribed in the annual report of the Light-house Board just 
issued. These boats as they appear on the stocks at 
the yard of the Globe Company are of great credit to the 
officers of the Light-house Board, as well as the builders, 
They are duplicates ; and it may be said of them in a gen- 
eral way that the hulls are as fine in appearance as either 
of the costly steam yachts that left the stocks in Cleveland 
recently, and their engines are as neatly built as anything 
ever turned out by the Globe Company. They will prove 
good specimens on the Atlantic and Pacific coasts of the 
work of lake ship-builders. Another light-house tender 
for lake service, the steamer Amaranzh, is nearing com- 
pletion at the yard o{ the Cleveland Ship Building Com- 
pany, and four others, lightships for the’Atlantic coast, are 
under way at the yard of F. W. Wheeler & Company, 
West Bay City, so that shortly after the spring opening 
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that access can be had at all times to every compartment 
for cleaning and other purposes. There are seven water- 
tight bulkheads dividing the parts of each vessel above 
and forward, and abaft the double bottom, into eight 
water-tizht compartments. ‘The vessels are built with a 
flat plate keel in double thicknesses and provided with an 
extra protective keel, also with one outside bilge keel on 
each side of the vessel, The vessels are rigged as two- 
masted schooners, with pole topmasts, gaffs and derrick 
booms. Each will be supplied with a steam windlass, 
steam hoisting engine, and the best appliances for hand- 
ling anchors, buoys, and cargo or any other purpose re- 
quired by the service. An electric plant for operating a 
search light and for illuminating all parts of the vessel will 
also be a feature of importance. 

There is for each steamer one right-handed cast-iron 
screw propeller about g ft. 4 in. in diameter and of suit- 
able pitch,driven by an inverted cylinder, surface condens- 
ing, fore-and-aft compound engine ; the cylinders are 22 
and 41 in, in diameter, with a stroke of 30in. Thesteam is 
furnished by two cylindrical single-ended boilers to ft. 
8 in. in diameter and 10 ft. 9 in. long, each fitted with 
corrugated furnaces. 

In addition to the necessary trials of the machinery at 
the dock a trial trip is also to be made of about 12 hours’ 
duration, and the engine must develop 600 indicated H.P. 
when making 110 revolutions per minute, with a coal con- 
sumption of 2% lbs. per indicated H.P., and steam, per 
gauge, at 100 lbs. pressure per sq. in, ; 
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SOME STANDARD COAL CARS. are so fully shown that little further description is needed. 
The latest form, shown in the drawings, has a capacity of 
THE illustrations herewith show three different styles of | 40,000 Ibs. of coal, and its weight, empty, is 17,050 Ibs. 
coal cars, and are of interest as illustrating the different | It may be said that this type of car has some good points 
about it which are worth con- 

























Fig. 2. Fig. I. sidering. 
— a nvs TEO SM Figs. 9, 10 and 11 show re- 
- + —0F-f- spectively a side view, an end 





view and a plan of the standard 
freight truck in use under the 
cars shown above. The axles 
of this truck have 4% X 8-in. 
journals ; centers of journals, 
6 ft. 3in. apart. The springs 
are of the helical type. The 
axles are spaced 5 ft. between 
centers, and the wheels are 33 
in. in diameter. The truck is 
of the diamond type ; the bol- 
ster is composed of three tim- 






































types which have been found ser- —- “ 1.—_—--r -- ay 
viceable in the same traffic. \ are oe 7 | =) 
Figs. 1 and 2 show a side eleva- \ Fis 5. ———- 7 
tion and end view of the standard aN Re 
hopper-gondola in use for coal Ss td ows 











traffic on the Baltimore & Ohio 
Railroad. The general dimen- ——21—-6"-inside 
sions are shown in the engraving : 
The length of the box inside is 24 
ft. 9 in. and the width, 7 ft. 4 in. 
The hopper has two clear open- 
ings, each 35 in. X 76 in. in size. 
The weight of the car is 29,700 
lbs. and its capacity, 60,000 Ibs. 
Figs. 3, 4 and 5 show an experi- 
mental iron coal car built for the 
same traffic ; fig. 3 is a side eleva- 
tion, fig. 4, an end view, and fig. 
5, ahalf plan. The car frame is 
of wood and the box of iron, with 
cylindrical ends. The box is 7 ft. 
6 in. wide and 21 ft. 6 in. long; 






































bers, the middle one being 4% xXI10% 
in,, the two outer ones, 3% X 10% in., 
the space between each being % in, 
This form of bolster is not a usual one, 
This truck is used under several dif- 
ferent classes of freight cars. 

All these types of cars have done 
and are still doing excellent service on 
the road, chiefly in carrying bituminous 
coal, in which a very large business is 

























































































the hopper opening is the full width 
of the box, and 3 ft. 4 in. long. 
This car weighs, empty, 26,800 lbs., 
and has a capacity of 60,000 Ibs. 

_ Figs. 6, 7 and 8 show the latest 
improved form of a type of coal 
car which has been in use on the 
Baltimore & Ohio for many years, 
and which is peculiar to that road. 
It is an iron coal hopper, the box 
or body being of iron, composed 
of three intersecting cylinders, and having three hop- | done by the line on which they are in use. Each of them 
pers for discharge. The general form and dimensions | has some points of excellence about it. 
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A DISCUSSION OF THE POSSIBILITIES OF,THE 
M. C. B. COUPLER. 





By EDWARD P. EASTWICK, JR., C.E. 





AT the Convention of the Master Car Builders’ Associa- 
tion, in 1887, the Committee on Automatic Freight Car 
Couplers, in recommending the Janney type of coupler to 
be adopted as the standard of the Association, stated, in 
substance in its report, that while this selection had been 
the result of a careful study of the superior mechanical 
teatures of the device and its adaption to the requirements 
of practical service, it was far from being considered per- 
fect in many important details. The various advantages 
over other types of couplers were enumerated, but at the 
same time serious defects were pointed out, and especially 
that of insufficiency of strength, a fault common to all forms. 
It was the opinion of the Committee, however, that this 
defect was remediable, and that the future development 
and perfection of the device should be in that direction. 

It is now nearly five years since the M. C. B. type of 
coupler was adopted by the Association, and that it has 
fully merited the preference it received has been clearly 
demonstrated by the record of its practical performance 
during that time. Although at first met with consider- 
able opposition on the part of advocates of the link-and-pin 
and the automatic link coupler, it has steadily advanced in 
the favorable estimation of railroad men in general, and 
within the past three years the equipment of freight cars 
with this coupler has increased to such an extent that it 
now seems eventually destined to replace all other forms 
of car-coupling devices. 

But practical experience has brought about many 
changes, and has shown that the defects in the coupler, 
indicated in the Committee’s report above referred to, 
were of a nature requiring immediate attention and prompt 
remedy. The desirability of simplifying the action at once 
became apparent, and therefore soon after the introduc- 
tion of this type of coupler the various designs of the sev- 
eral manufacturers then in existence and use underwent 
radical alterations ; spring operating locks, which were 
found to become quickly disordered, were generally dis- 
carded, and in most instances replaced by a simple direct 
acting gravity lock ; means were also taken to overcome 
the evil effects of wear and lost motion thereby developed 
at the lock and pivotal point of the knuckle, which was 
most disastrous in allowing couplers to come apart, es: 
pecially in those forms having the shortest arm and conse- 
quent greatest leverage acting on the lock. Many of the 
couplers found insusceptible of improvement in this regard 
went out of existence and new ones otherwise adapted 
sprang up in their place. 

But in all the most prominent and serious defect devel- 
oped, and seemingly one inherent in this type of coupler, 
which occasions the greatest difficulty in attempting to 
overcome, is that of lack of durability and insufficiency of 
strength, especially in the knuckle ; and indeed so serious 
has this proved to be that it at one time almost threatened 
the downfall and abandonment of the type. Improve- 
ments in construction as regards remedial effect in this 
direction have, however, been made to a considerable ex- 
tent. 

Constrained by the requirements of reciprocal inter- 
coupling and consequent conformity to a restricted con- 
tour, the limits of increased dimensions were soon reached, 
varying somewhat in the different devices. Further im- 
provement, therefore, was next sought in the employment 
of a superior quality of material, and thus followed a 
gradual transition from cast to malleable or wrought iron, 
and then, particularly in the case of the knuckles, from 
wrought iron to steel. 

At the present time the M. C. B. Coupler is still under- 
going constant changes to meet the severe requirements 
of freight service. Its principal dimensions are now nar- 
rowly limited by the action taken by the Master Car Build- 
ers’ Association at the last convention in requiring the 
close adherence to the standard contour, but in other re- 
spects the coupler may yet be said to be in a state of de- 
velopment Whether the necessary and desirable degree 
of strength has or can be attained in this type of coupler 





in any of the forms now in use, or is likely to be attained 
in any further variation, is a question that future experi- 
ence and time must answer. That it is capable of greater 
strength and endurance than has yet been reached would 
seem most probable in view of the results of a scientific 
investigation of its possibilities. The consideration of the 
manner in which the forces and strains in the different 
parts of the coupler may be distributed and modified leads. 
to this conclusion. 

The purport of this article is to treat of the strains sus- 
tained by couplers of various designs when in active ser- 
vice, and to show by both graphical and mathematical 
demonstration the advantage or disadvantage the coupler: 
may be subject to under them ; moreover to indicate in 
what manner the forces and strains may be distributed by 
special construction either for the purpose of equalization. 
or action in a desired direction ; and finally to fully con- 
sider the effects of wear and deduce the general formulas. 
forsame. It is not the intention to reflect on any makes. 
of couplers now in the market or in use, and any resem- 
blance that may be found to the forms herein selected for 
illustration is purely incidental, as must be the case with 
all couplers of this type. 

The investigation will be confined simply to the deter- 
mination of the directions and intensities of the forces sus- 
tained by a coupler when subjected to both a pulling and 
buffing force, and will illustrate by diagram the changes 
which take place in them, resulting from alterations in the 
relative positions of the lock and pivotal point of the 
knuckle, the surface for resisting a buffing force in the 
drawhead, and the lines of action of the pulling and buff- 
ing forces. At the same time the incidentally advan- 
tageous and injurious effects will be pointed out. 

In the first place, that form of M. C. B. Coupler will be 
considered in which the lock and pivotal point are on the 
same side of the drawhead, and where also the buffing 
strain is sustained. The bearing face of the lock is paral- 
lel to the center line. This is represented in the accom- 
panying drawing by fig. 1, in which the knuckle is shown 
as it would be in aclosed and locked position in the draw- 
head, the latter being omitted in the drawing as not being 
necessary to our present purpose. The knuckle is pivoted 
at O and the lock is at F. We will presume the pulling 
force to be acting at Q along the line Z Z, which is the 
center line of the coupler. A force is thereby caused to 
bear at both the lock and pivotal pin. Assuming that 
there is no frictional resistance at the lock, which is ad- 
missible in this connection, as it in no way deteriorates the 
value of the deductions to follow, the force caused to act 
on the lock (and consequently the resistance offered by the 
lock) will be in a direction perpendicular to its bearing 
surface, for the reason that in that case it is incapable of 
resisting a force in any other direction.* Now the pull- 
ing force, the resistance offered by the lock; and that by 
the pivotal pin at the center of revolution of the knuckle 
are in equilibrium ; hence if / A, perpendicular to the 
bearing surface of the lock at its center point, represents 
the line of action of the resistance and intersects the line 
Z Lat A, then a line drawn from A to O gives the direc- 
tion of the force and resistance acting at the pivotal pin, 
and the intensities of each of these forces can be readily 
determined. 

Since the graphical statics is the more easy of applica- 
tion in this case, and is therefore preferable to a laborious 
analytical calculation, it will be herewith employed. At 
the same time it will give the means of comparing results 
by mere inspection and thus of quickly obtaining relative 
values, which are all that are at present desired. 

On the line Z Z lay off A C (fig. 1) to any convenient 
scale, so that it represents the pulling force according to a 
certain ratio. If then the dotted lines B D and C D are 
drawn parallel to 4 C and A B respectively, a parallelo- 
gram, A B CD, will be formed, from which, by the well- 
known principle of the parallelogram of forces, the forces 


* The effect of frictional resistance at the bearing surface of the lock in 
modifying the intensities and directions of the forces acting at the lock and 
pivotal pin, as will be subsequently seen, is considerable. But in the present 
instance the results to be obtained are simply relative, and as the general 
effect of friction is similar in each case to be taken up it may be entirely 
neglected, and in no way detracts from the practical value of these results. 
The effect of friction will, however, be fully explained later on. 
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acting at the lock and pivotal pin are at once found. Thus 
the force at the pivotal pin acts along the line 4 QO in the 
direction indicated by the arrow, and its intensity is repre- 
sented by the line 4 D meas- 
ured by the same scale adopt- 
ed for AC. In like manner 14 
the direction and intensity of 
the force acting against the 
lock is given by the line 4 2. 

By a similar method, if the 
buffing force is taken as act- 
ing at Q’ along the line S S, 
the resulting force at the piv- 
otal pin and point of resist- 
ance in the drawhead 1 may 
at once be determined from the 
parallelogram Y J N S, and by 
modifying the positions of the 
lock, pivotal point and point of 
resisting a buffing force in the 
drawhead,. relative to each 
other and to the lines of action 
of the pulling and buffing 
forces, the intensities and di- 
rections of the forces produced 
at these three points may also 
be determined for different 
conditions, 

Figs. 4, 5, 6 and 7 repre- 
sent in this respect examples 
of practical adaptation. In 
each case A C represents an 
equal pulling force and S Y an 
equal buffing force laid off to 
the same scale used for fig. 1. 
The variation in the forces 
produced are thereby display- 
ed, and comparisons may 
readily be made by simple in- 
spection, 

Referring again to fig. 1, 
it will be seen that a pulling 
force, A C, induces a force, 
A D, at the pivotal pin, which 
latter is the greater of 
the two; that is to say, 
the lock having its bear- 
ing surface parallel to 
the pulling force is in- 
capable of directly op- 
posing it, but simply acts 
as a stop to the induced 
force of leverage in pre- 
venting the outward 
movement of the knuckle 
and the relative posi- 
tions of the line of action 
of the pulling force, the 
lock and pivotal pin are 
such that the force is in- 
creased at the latter 
point. As the bearing 
face of the lock changes 
in direction so as to in- 
cline toward the center 
line, or line of action of 
the pulling force, it com- 
mences to take a part of 
that force directly, which 
increases as the angle 
approaches go°. At the 
same time the portion 
of the force will also increase as the position of the lock 
approaches the center line; and if the position of the 
pivotal pin remains constant, the force to be resisted at 
this point will proportionately decrease. This will be 
made clear in the cases immediately to follow. 

In fig. 4 is illustrated a coupler in which the lock is ex- 
actly central, and the direction of its bearing surface coin- 
cides with a radial line drawn from the center of revolu- 
tion of theknuckle. In this instance the force at.the pivotal 























Fig. 7. 








pin is much less, and the pulling force is more equally 
distributed to the knuckle and drawhead than in the fore- 
going example. If the lock remains in the same position 

















Fig. 6. 
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Fig. 8. Fig. 9. 


on the center line, but the direction of its bearing surface 
changes so that it becomes at right angles to this line, as 
shown in fig. 5, there is again a condition which causes a 
pulling force to be resisted alone at one point. Here the 
entire pulling force is sustained at the lock, and no force 
whatsoever acts at the pivotal pin. In fig. 1 the opposite 
is nearly true, although the lock in this case sustains 
an indirect force, greater or less, depending upon the dis- 
tance of the lock from the pivotal pin. : 
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In a coupler designed as indicated in fig. 1, the hinge 
or — pin of the knuckle must necessarily be located 
well forward in the drawhead, and as the force bears at 
this point, the strain at times becomes very great. Even 
a steady, straight pull equivalent to the ordinary draft 
power of a locomotive exerts a force against the pivotal 
pin of not less than 12 tons under the most favorable con- 
ditions, and the effect of shock, to which a coupler in use 
is more or less subjected, is to greatly increase it. The 
lugs of the drawhead, through which the pivotal pin 
passes, receive this entire strain, and the hauling conse- 
quently takes place wholly at these two points, or, in other 
words, from only one side of the drawhead. There is thus 
caused a great strain on this side of the drawhead, and 
especially on a section—z.¢., through the pivotal holes, 
which in the required constructions adapted to the condi- 
tions is the weakest portion of the drawhead, as increased 
strength by greater dimensions (except in depth) is not at- 
tainable under the restrictions of the contour lines re- 
quired by the M. C. B. Association. The dimensions of 
the knuckle around the pivotal hole are also correspond- 
ingly restricted. 

_ It will very quickly be discovered by any one undertak- 
ing the design of an M. C. B. coupler that the positions of 
the lock and pivotal point are mutually dependent one 
upon another, and that as the lock is moved over toward 
the center line and on to the other side of the drawhead, 
the pivotal point must be brought further back in the 
drawhead, so that the shank of the knuckle, when open, 
shall not project too far from the drawhead, and thus be- 
come jammed and prevent coupling. On the other hand, 
if the pivotal pin is moved back farther into the body of 
the drawhead, the lock must be placed nearer the center 
line, for otherwise the leverage on the lock would be 
greatly increased. The effect of this is clearly shown in 
fig. 6, which represents a design of a coupler at one time 
extensively used, but which has been abandoned. 

Fig. 4 illustrates the construction whereby the pivotal 
pin is located farther back in the drawhead than in fig. 1, 
and in which less strain is developed at the pivotal pin. 
It allows a greater thickness of metal around the pivotal 
holes of the drawhead and knuckle, and has, therefore, a 
threefold advantage in securing a much stronger design, 
while at the same time the pulling force is partially trans- 
ferred to the center of the drawhead. 

In fig. 5, as above stated, a straight pulling forte is 
directly and completely sustained by the lock, and the 
draft is entirely from this point. This construction, how- 
ever, while it relieves the pivotal pin and transfers the 
force to the center of the drawhead, causes an increased 
strain in the shank of the knuckle, to withstand which a 
great weight of metal would be required. 

Fig. 7 shows another form in which the pivotal pin and 
lock are respectively on opposite sides of the center or line 
of draft. The pulling force in this construction acts on 
both sides of the drawhead, and the distribution is de- 
pendent upon the distance which the lock is from the cen- 
ter line and the angle which the bearing face of the lock 
makes with this line. The pivotal pin is placed back in 
the lugs to the extreme limit permissible for proper action 
of the coupler, and there is thus secured the greatest pos- 
sible thickness of metal for the lugs of the drawhead, the 
pivotal pin, and around the pivotal hole in the knuckle. 
This, together with reduced strains produced by the pull- 
ing force, constitute great advantages of this construction 
over any so far considered. 

Thus far the action of pulling forces have been chiefly 
referred to. It is, however, the buffing forces which cause 
the severest strains to which a coupler of this type is ever 
subjected, and undoubtedly effects the larger proportion 
of the breakage which occurs. It is generally a shock, and 
the most difficult, for the metal to withstand. 

Referring again to figs. 1 and 5, it will readily be seen 
that the strain caused by a buffing force, and sustained by 
the pivotal pin decreases (a) as the angle between the sur- 
face of resistance in the drawhead and the line of action 
of the buffing force becomes greater also ; (4) as the sur- 
face of resistance approaches nearer the line of action of 
the buffing force, and that it will be a minimum when the 
center point of the surface of resistance is exactly on the 





line of action of the buffing force, and the direction of this 
line is at right angles to the surface. Thus in figs. 1 and 
5 the force acting on the pivotal pin is represented by / S. 
The consequent tendency of this force to break off the 
pivotal lugs of the drawhead is in the former case much 
greater than in the latter; therefore, considering both 
eftects of the pulling and buffing forces, the construction 
shown in fig. 4 (the buffing resisting surface being in the 
same position as in fig. 5) would appear to possess an 
evident advantage as regards strength and resisting power 
over either those of figs. I or 5. 

Proceeding to the case illustrated in fig. 7, we have the 
lock moved over the center line to the side opposite that 
in which is located the pivotal pin, and the buffing surface 
central on the line of buffing force. The parallelogram 
of forces shows that the sum of the forces sustained by the 
lock and the pivotal pin is greatly reduced, and that by a 
proper direction of the bearing surface of the lock these 
forces may be equalized. The force acting on the lock is 
no greater than that which occurs in the construction 
represented by either figs. 1 or 4, and the force on the 
pivotal pin is much less. The pulling force is, besides, 
more equally distributed over the knuckle and drawhead, 
and the swm of the forces acting on the lock and pivotal 
pin is made to very nearly equal the pulling force ; that is, 
tt closely approaches the minimum, which is only attain- 
able when the locking surface is placed perpendicular to 
the line of action of the pulling force. But to maintain an 
equal distribution of force at the same time, at the lock 
and pivotal pin, this latter condition necessitates the lock 
and pivotal pin being equally distant from the line of 
action of the pulling force, and this is impracticable of 
application. The buffing force is resisted at a surface 
within the drawhead on the line of action of the force and 
at right angles thereto, so that, as before explained, no 
strain is caused at the pivotal pin. Hence the condition 
of minimum total strain on the knuckle and drawhead is 
here again attained in the case of a buffing force as it was 
for a pulling force, for it at all times equals and never 
exceeds the buffing force itself. It is apparent that the 
necessary form of knuckle may be made to withstand an 
immense compressive force, and that this quality together 
with the advantages of increased dimension for the pivotal 
pin and the reduced strain at the lock and pivotal pin for 
both buffing and pulling force, especially the former, com- 
bine to constitute a construction of superior strength and 
endurance, 

This latter property in its relation to construction it is 
now proposed to examine. 

The durability of a coupler, by which is meant the length 
of time during which it may be in use without becoming 
disabled from breakage or wear, is dependent upon two 
things : first, the material of which the coupler is made, 
and second, the construction or design. 

The selection of a proper material is of the first im- 
portance, and is a subject which has been given consider- 
able attention by both manufacturers and users of auto- 
matic couplers, but its discussion in reference to any 
coupler is applicable to all the various types and modifica- 
tions, and is not within the scope of this article. 

Construction in its relation to strength has already been 
considered, and it now remains to show how construction 
alone modifies the effects of wear. 

Two M. C. B. couplers, when coupled together and 
locked, cannot come apart in a horizontal direction so 
long as the lateral movement of the entire coupler or 
knuckle alone is so limited by the heel of the knuckle of 
one coupler striking against the guard arm of the other 
that the coupling faces of the knuckles are kept in contact 
by a pulling force. If, however, this limit is exceeded, 
uncoupling takes place. 

Now the lateral movement increases with the wear on 
the heel of the knuckle or guard arm of drawhead or both, 
and also in proportion as the coupling face of either of the 
knuckles moves outward from its respective drawhead. 
But forthe same contour lines the effect produced by equal 
wear on either the knuckle or guard arm is the same in all 
forms of the M.C. B. coupler. It can not be modified 
simply by construction ; and as it is relative and not actual 
results which are sought, it will be omitted in the present 
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discussion.* The outward movement of the coupling face 
is the result of wear at each or all of three points—viz., 
the coupling face itself, the bearing face of the lock + and 
the pivotal pin or bearing. Again the effect of wear at 
the coupling face of the knuckle is the same in all forms 
of the stated coupler, and is in no way modified by con- 
struction, consequently, for the reason just given, it will 
also be neglected. 

There remains, therefore, for consideration the effect of 
wear at the lock and the pivotal pin and its bearings, and 
it will be shown that at either of these points it is directly 
dependent upon the design or construction of the coupler, 
and varies in amount and in effect according to the rela- 
tive positions of the lock, the pivotal point, and the line of 
action of the pulling force. 

The wear at either point is proportional to the force act- 
ing at the point and inversely proportional to the wearing 
surface, and it is in the direction of that force. The effect 
of wear at either point in all cases is to cause the outward 
movement of the coupling face of the knuckle, but the 
amount and direction of this movement are dependent 
upon the relative positions of the lock and pivotal point, 
as will be subsequently shown, 

By inspection of the diagrams already referred to, it will 
be seen thatin fig. 1 there is the condition for greatest 
probable wear at the pivotal pin, while in fig. 5 there 
exists the condition for greatest probable wear at the 
lock, and in fig. 7 the total of the probable wear at the 
pivotal pin and the lock is very nearly reduced. to the 
minimum, 

It is evident that the outward movement of the coupling 
face of the knuckle caused by wear at the lock is, in each 
case, inversely proportional to the distance of the lock 
from the pivotal pin of the knuckle ; but this outward move- 
ment caused by the wear at the pivotal pin varies with the 
position and direction of the bearing face of the lock rela- 
tive to the pivotal pin and line of draught, and is different 
in every case. The action may be shown by diagram. 

Take, for example, the case as represented in fig. 1, 
and let fig. 2 represent an exagyerated wear at the pivotal 
pin. This wear is in the direction of the line 4 O. The 
first @ffect of a pulling force is to bring the knuckle into 
the position shown in fig. 2 ; that is, the knuckle is made 
to move outward in the direction of the line 4 O a dis- 
tance equal to the wear O O' at the pivotal pin, so that 
the shank is drawn away from the bearing face of the lock 
the same distance. The second effect is to draw the 
coupling face still further outward until the shank of the 
knuckle is brought in contact with the lock ; and the final 
position taken by the knuckle is that indicated by dotted 
lines in fig. 3, the normal or first position being shown by 
full lines. 

In the instance as shown by fig. 4, wear at the pivotal 
pin is developed as in the previous case in the line 4 O, 
but the bearing face of the lock is parallel to the line of 
action of the force acting on the pivotal pin, consequently 
a pulling force simply causes the knuckle to move outward 
and backward in that direction; and the shank of the 
knuckle thus moves along and not away from the bearing 
face of the lock as it does in fig 1. It follows that for an 
equal wear at the pivotal pin there is less outward move- 
ment of the coupling face of the knuckle. 

In fig. 7 the outward movement of the coupling face of 
the knuckle is still further reduced for equal wear, for as 
the direction of the wear at the pivotal pin corresponds 
with the direction of the line 4 O, the first effect of a pull- 
ing force is that represented by fig. 8, and the final posi- 
tion of the knuckle is shown by dotted lines in fig. 9, 
where the full lines represent the normal position. In 
this case the shank of the knuckle, instead of being drawn 
away from the bearing face of the knuckle, is forced up 
against it and held so that by this action the coupling face 
of the knuckle is thrown forward relative to its first or 
normal position. 


* Wear may, of course, be greatly reduced by case hardening or by similar 
means, and ae by eccentrically attaching the coupler to the car so that a 
pulling force will have the effect of cau-ing the two couplers to approach each 
other in a lateral direction, or, as it were, hug together and thus force the 
knuckle of one away from the guard-arm of the other. 

+ Any other wear on the lock will be small in comparison with that which 
takes place at the bearing face, and will not be considered. 








It is further obvious that in: this latter construction a 
wear at the pivotal pin has the effect of causing a draft 
strain at the coupling face of the knuckle to draw this end 
of the knuckle toward the horn or guard side of the draw- 
head and in a direction away from the pivotal pin, so that 
it not only projects beyond the normal position but also 
becomes more inwardly inclined. 


(TO BE CONTINUED.) 
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ELECTRIC LIGHTING OF CARS. 





THE Jura-Simplon Railroad Company, in Switzerland, 
has for some time been trying the lighting of its passenger 
cars by electricity, with so much success that a number of 
additional cars are to be fitted with electric lights, and 
that light will be used in all new cars built for the line. 

The plan adopted by this company, as described in the 
Revue Internationale de I Electricité, is the storage bat- 
tery system. The batteries used are made by the Société 
Suisse, at Marly, and are, it is believed, of the lightest type 
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yet devised. They are carried in a case placed under the 
floor of the car, each car being entirely independent so far 
as lighting is concerned ; they can be removed and re- 
placed entirely from the outside. The box or case for the 
batteries used in the ordinary six-wheel cars of the road is 
15.4 X 29.2 in. in size and I9.3 in. deep, and the weight of 
the batteries is 245 lbs. These cars have three lights of 10 
candle-power each and two of 8 candle-power each, be- 
sides a 5 candle-power light on each platform. This 
makes a total of 56 candle-power, and the batteries used 
will keep the lights burning for 13 hours without renewal. 
In the cars used in the through international traffic lights 
of 70 candle power are provided, and in these cars a 
heavier battery is used, which will last for 20 hours’ con- 
tinuous lighting. 

The lights are placed in the roof of the car, generally 
directly under the ventilators ;- one of them is shown in the 
accompanying cut. In this a is the incandescent light ; 4, 
the glass globe surrounding it; c, the top and reflector ; 
d the shade ; ¢, the disc of the ventilator ; /, the arrange- 
ment for opening or closing the ventilator ; g, the frame ; 
A, the ventilator chimney. 

The wiring of the cars has been carefully done in order 
to secure the best possible insulation. Some trials have 
been made of an arrangement by which passengers can 
regulate the light, but the results have not been favorable, 

So far as it has gone, the results have been favorable, 
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but the light — is hardly sufficient ; the substitution 
of lamps of 16 candle-power for those of 10 and 8 is recom- 
mended ; but in that case the weight of the storage bat- 
teries must be considerably increased. 
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DETERIORATION OF CONDENSER TUBES. 





A WASHINGTON correspondent of the New York Zimes 
reports a curious phenomenon which has developed on 
board the cruiser Baltimore. That writer says: 








A thin ring on the inside had the color and appearance of 
the brass of which the tubes were originally composed, 
but outside of this the rest of the tube was of a dull copper 
color, without metallic luster, and giving the impression 
of fine particles of some material deposited from a solu- 
tion, 

The whole phenomenon was so entirely different from 
the usual] experience with condenser tubes, which have 
generally been considered indestructible when intelligently 
treated, that an explanation seemed impossible. One 
theory was that the deterioration was caused by having 
the steam inside of the tubes instead of outside, as has 
always been the custom in the United States Navy ; but 
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DESIGN FOR A TRIPLE-EXPANSION LOCOMOTIVE. 


The deterioration of the condenser tubes of the cruiser 
Baltimore, with the necessity of replacing the entire lot, has 
called the attention of the Bureau of Steam Engineering 
in the Navy Department to a phenomenon which is cer- 
tainly curious, and for which there has not thus far been 
an explanation advanced which has received general ac- 
ceptance, or which is even entirely plausible. 

he Baltimore's condenser is of English design, and 
carries out the English naval practice of having the steam 
inside of the tubes and the refrigerating water outside. 
Owing to a variety of causes, the space around one ot these 
tubes. became almost solid with mud, and when the vessel 
atrived at Mare Island recently, advantage was taken of 
the opportunity to remove the tubes and thoroughly clean 
out the condenser. 

On removing the tubes there was nothing in their ap- 
pearance to indicate that there was anything wrong with 
them, but it was found that a very light blow would break 
them across. This led to a careful examination, and it 
was found that all the tubes were in this condition. They 
could be broken across the knee as easily as a small stick. 
The fracture showed a complete change in the material. 











Fig, 3.—Transvekse Sxcrion. 


no such occurrence has been reported with English con- 
densers built in this way ; and inquiry brought out the 
fact that a condenser of this pattern, in an American mer- 
chant vessel, had tubes which, after fourteen years of ser- 
vice, were as good as when put in. 

Another theory was that, as no such trouble had ever 
been encountered while the shells of the condensers were of 
cast iron, the deterioration was consequent upon the use 
of brass condenser shells, the idea being that the tubes 
and the shell were sufficiently far apart on the electrical 
scale to form a battery in which the tubes were the posi- 
tive pole and were attached, the zinc in them being dis- 
solved out. This theory would seem quite plausible were 
it not for the fact that on the Ba/timore and some other 
ships copper pipes connected with the condenser have 
also shown marked deterioration. 

As far as can be learned, there has been trouble on 
nearly all the new ships with the copper pipes ; and this is 
not confined to the American Navy, but the English have 
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had the same trouble. A correct explanation will be of 
great interest to all mechanical engineers. A chemical 
analysis of some of the defective tubes of the Baltimore is 
now in progress, and when it is completed, it may throw 
some light on the subject. 
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A TRIPLE-EXPANSION LOCOMOTIVE. 








THE accompanying illustrations, from /ndusiries, show 
a triple-expansion locomotive which has been designed for 
the Northwestern Railroad of Beloochistan by the Engineer 
of the road, Mr. John Riekie. The road is of 5-ft. 6-in. 
gauge, and is, we believe, an extension of the Northwest- 
ern of India, 

The boiler, it will be seen, is of peculiar construction. 
The fire-box is of the ordinary shape, but the barrel consists 
of three separate cylinders connected to the outer fire-box 
casing at the rear end, and to the smoke-box at the front. 
The upper one of the three is 24 in. in diameter and is 
about half full of tubes ; the two lower ones are 21 in. in 
diameter and are filled with tubes. There are 130 tubes 
altogether, 1% in. in diameter, 52 in each of the lower 
cylinders and{26 inthe upper one. The fire-box is 62 x 49} 
in. inside. 

The engine is carried on four coupled wheels 7 ft. 114 in. 
in diameter and one pair of leading wheels 4 ft. 3 in. in 
diameter. The total wheel-base is 16 ft. 2 in. 

There are three cylinders arranged as shown, the high- 
pressure outside on one side, the intermediate on the other, 
and the low-pressure in the center ; the latter is connected 
to a crank in the main driving-axle. The steam pipes con- 
necting the cylinders are apparently intended to act as re- 
ceivers. A special pipe and valve are provided, by which 
steam can be admitted at boiler pressure to both the high 
pressure and intermediate cylinders at once, for use in 
starting atrain. The valve motion is of the hanging link 
type, and each cylinder has its own separate eccentrics, 
links, etc., as shown. 

The cylinders are 14 in., 20 in., and 28 in, in diameter 
and 26-in. stroke, the ratio of the high-pressure cylinder to 
the others being I : 2.04 : 4.00. 

It is not stated whether this locomotive is under con- 
struction, or whether it is still simply adesign. The boiler 
pressure at which it is to work is not given. 





RUSSIAN RAILROADS IN ASIA. 





THE Technical Commission, to which was entrusted the 
duty of deciding on the final location of the Trans-Siberian 
Railroad, has decided in tavor of the line which was de- 
scribed by our Russian correspondent in the articles pub- 
lished in the JOURNAL some time ago.* This line starts 
from Zlatooust, the present terminus of the Samara-Oufa 
line, and will pass through Omsk, Nijni-Udinsk, Irkoutsk, 
Krasnoiarsk, and around the southern end of Lake Baikal 
to the upper waters of the Amour, and will then follow 
that river and its chief southern affluent, the Oussouri, to 
Grafskaia, whence it will run nearly due south to Vladi- 
vostok. The total length is about 4,900 miles, but nearly 
one-third of this is covered by river navigation, which can 
be used to supplement the sections of the railroad as they 
are built. 

The western section, from Zlatooust to Omsk, traverses 
the best cultivated and most thickly inhabited parts of 
Siberia, and with a branch to Tomsk, and connections 
with river navigation on the Obi and the Irtish, may be 
expected to develop a considerable business. The central 
section, from Omsk to Irkoutsk, is through a rough and 
thinly peopled region, and but little traffic can be expected 
from it unless the building of the road leads to the develop- 
ment of its mineral resources. 

A branch which will doubtless be built from some point 
near the southern end of Lake Baikal to Kiakhta will bring 
to the road the very considerable trade with China, which 
is all done through Kiakhta, and is now carried in the win- 
ter by caravans of freight sledges. 

On the western end the Samara-Oufa line, which is the 
connecting link with the railroad system of European Rus- 


*See the RatLROAD AND ENGINEERING JouRNAL for June, September, No- 
vember and December, 1890, January, February, March and July, 1891. 





sia, is now being extended from Zlatooust, its present termi- 
nus, a distance of 115 miles to Miask, which is the center of 
the gold mines of the Eastern Oural. The beginning of 
work on the road from Vladivostok on the Pacific to 
Grafskaia on the Oussouri has already been noted. 

It may be ‘added that the engineers are now making a 
careful study of the more important river crossings. At 
several of those car ferries will be established, to be re- 
placed by bridges atter the railroad is completed. Someof 
the bridges on the Siberian Railroad will rank among the 
great engineering works of the world ; notably the cross- 
ings of the Tom, the Tobol, the Obi and the Irtish ; and 
the whole line is the most important railroad work now in 
progress anywhere in the world. 


THE Russian Trans-Caspian Railroad, which was orig- 
inally a purely military line, is developing gradually a 
commercial business of considerable amount. The cara- 
van traffic which passed through Bokhara and Merv has 
gone to the railroad, and already some local business has 
sprung up from the Russian settlements. General Annen- 
koff, who built the road, and who is an engineer of no 
ordinary ability, saw that the settlement of the country 
depended entirely upon irrigation, and the works planned 
by him are now being carried out. The Galodnaia Steppe 
is already receiving water from the Sir-Daria, and work 
has been begun on a canal which will carry the waters of 
the Oxus to Bokhara and restore the ancient fertility of the 
country around the old Tartar city. Some irrigation. 
works on the imperial domain of Bairam-Ali are nearly 
completed. The country around Pendjeh is also to be 
irrigated, and water will be brought from the Zarafshan 
and the Tchirtchick to Tashkent and Samarcand. Works 
of the same kind for the oasis about Askhabad are designed, 
but not yet begun. In fact, the improvements there and at 
Sarakhi, which General Annenkoff planned, will not be 
carried out until the sources of the water supply in the 
mountains of Khorassan are brought fully under Russian 
control. 

The Merv oasis, it is now believed, cannot be reclaimed 
to any extent, owing to want of water; and the town of 
Merv will have to depend, not upon the surrounding coun- 
try, but upon its importance as a trading post and asa 
strategic point in the event of operations against Afghan- 
istan and India. 
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A SHORT RULE FOR TRANSITION CURVES. 








THE following short rule for laying out these curves is 
submitted by Mr. J. F. Ward, who claims that it is prac- 
tical, easy and sufficiently correct for general use : 

TRANSITION CURVES. 


Offset P Cas desired to any extent, and run in the points 
of circular curve as usual], with chords of length suited to 
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the curvature ; then measure from P C along the curve to 
any point where you wish to connect the transition curve, 
and call the distance 7. 

Measure the ordinate from this point to the tangent, and 
call the length O. 

Find D = the degree of curvature of the circular curve, 

O X 17.000 

then DF 
measured on the tangent. 

Having Z and O given, calculate the intermediate ordi- 
nates as proportional to the cubes of their abscissz, 


= L, the length of the. transition curve 
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ENGLISH SALOON CARS. 





IN a recent paper published in Glaser’s Annalen, Herr 


Biite describes a number of the special saloon or a 
room cars on English railroads. Those given herewit 






four-wheeled trucks. Unlike the first one shown, it has 
no sleeping-room, being intended for short journeys only. 

In the plan, fig. 4, 4 is the entrance passage, with a 
door at each end; Z is the main saloon, provided with a 
sofa, chairs and a table ; Cis a room for attendants, hav- 
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ROYAL SALOON CAR, LONDON & NORTHWESTERN RAILWAY. 


like nearly all the others, are special cars intended for the | ing a door at each side and a toilet-room, D. opening 


use of distinguished persons. 

Figs. 1 and 2 show an elevation and plan of the cars 
constfucted for the use of the Queen, on the London & 
Northwestern Railroad. These are, it will be seen, two 


into it; £ is a private toilet-room opening from the main 
saloon ; F is another room for attendants, also provided 
with outside doors and a toilet-room, G. 

It will be noticed that this car is a little wider and 
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ROYAL SALOON CAR, GREAT WESTERN 


six-wheeled carriages, with a sort of vestibule arrange- 
ment which makes them practically one when in use. 
Each of the cars is 30 ft. long over all and 7 ft. wide. 

In the plan A is a day saloon or sitting-room, having a 
door on each side ; B isthe bedroom or night saloon, pro- 
vided with two beds or couches; C is a saloon for the 
ladies-in waiting, which also has a door on each side ; D 
is a compartment for servants, also provided with outer 
doors ; £ isthe Queen's toilet-room ; / F are toilet-rooms 
for the attendants. The cars are of the construction 
usually adopted for English passenger coaches, the under- 
frame being of iron ; the car-body is of oak, pine and teak, 
and the finish is in mahogany. 

Figs. 3 and 4 show a car lately built for the Queen at 
the Great Western Railroad shops at Swindon. This car 


is 43 ft. long and 8 ft. 10 in. wide; it is carried on two 











RAILWAY. 


higher in the middle than at the ends. 
is 15 ft. 9 in. X 8 ft. 4 in. inside. 
iron under-frame and wooden body. 

Other saloon cars differ from those described chiefly in 
having seats for a greater number of persons provided, 
and in their finish, which is somewhat plainer. | 
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STRENGTH OF PINE TIMBER. 


The main saloon 
This car also has an 








SOME reference has heretofore been made to the impor- 
tant timber tests which the Forestry Division of the De- 
partment of Agriculture is now conducting. The circular 
given below shows the results of one of these tests : 


Among the investigations of timber which for the last 
six months have been carried on by the Forestry Division, 
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as described in Circular No. 7, one series of tests was in- 
stituted to determine the effect which the practice of gath- 
ering resinous matter for the manufacture of turpentine 
and naval stores from the longleaf pine of the South may 
have upon the strength of the timber of trees subjected to 
this practice. 

The gathering of resin is done by cutting a recess (box) 
into the foot of the tree, which is called ‘* boxing’ the tree, 
and then scarring (chipping) the trunk above the box, in- 
creasing the size of the scar from year to year. From 
this scar the semi-liquid resin exudates and drains into 
the box ; this process is continued for four years, and then 
the trees, lessening in yield, are patna | 

The current public belief has been that the timber of 
these ‘* boxed ” trees, sometimes called ‘* turpentine tim- 
ber,’’ is deteriorated by the process. Not only is its dura- 
bility, in which this species excels, believed to be lessened, 
but also its strength, and hence its value in the market 
has been considerably reduced. 

Since annually from 500,000 to 750,000 acres of this pine 
are boxed, involving in this assumed deterioration, at the 
lowest estimate, 1,000,000,000 ft., B, M., of lumber, a con- 
siderable loss in values, counting by millions of dollars, 
is thereby incurred. 

As far as durability is concerned, there seems little 
doubt that the withdrawal of the resinous matter, which 
furnishes protection against the penetration of water and 
seems also to have dntiseptic properties, reduces the 
capacity to withstand rot at least in some parts of the 
tree ; the portion near the scar, where the resin accumu- 
lates, of course becomes more durable. But it did not 
seem reasonable that the strength in general should 
suffer. The tests conducted in the test laboratory at St. 
Louis, in charge of Professor J. B. Johnson, give counte- 
nance to the important conclusion, that “* /urpendine’’ 
limber seems to possess greater strength than timber from 
unboxed trees. 

Although the tests and examinations of this series are 
not yet completed, and further study will perhaps necessi- 
tate modifications of this general statement, the economic 
importance of the discovery seemed to call for immediate 
preliminary publication, especially simce the investigation 
had to be interrupted for lack of funds and may, therefore, 
not be continued for some time, delaying verification and 
fuller conclusions. 

The mean of 115 tests of boxed timber, and of 133 tests 
of unboxed timber shows the following results : 





Boxed Timber. Unboxed Timber. 
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Tensile strength............. 15,485 lbs. per sq.in.| 16,429 lbs. per sq. in. 
Compressive strength endwise| 6,935 Ibs. per sq. in, 5,661 lbs. per sq. in. 
Cross-breaking strength.....) 11,118 Ibs. per sq. in. 9,333 Ibs. per sq. in. 
Modulus of elasticity........ |1,694,000 lbs. per sq. in,|1,800,000 Ibs. per sq. in. 
Elastic resilience.......... 2.76 lbs. per cu. in, 1.92 lbs. per cu.in. 
C’mpr’ssive str’gth acr’ss g’n| 1,122 Ibs. per sq. in. 855 lbs. per sq. in. 
Shearing strength....... ... 636 lbs. per sq. im, 652 lbs. per sq. in. 








A detailed account of the experiment will be published 
later, when tests and examinations are fully completed. It 
is here intended only to give the basis upon which the 
above conclusion is stated. 

The test material was collected at Wilson’s Station, 
Alabama, consisting of eight trees which had been boxed and 
abandoned five years, and 11 trees which had been worked 
for the last time during the past season. These trees fur- 
nished, besides some 50 disks for physical examination, 
20 logs fortests. From these 115 test pieces for each kind 
of test were prepared. For comparison 40 logs from 11 
unboxed trees, collected at Wallace and Thomasville, Ala- 
bama, furnished 133 test pieces for each kind of test. 

It having been established as a law that strength changes 
with the amount of seasoning, it became necessary to estab- 
lish the ratio of change due to seasoning in the boxed tim- 
ber (which had been tested green), by special tests on 25 
sticks taken from corresponding positions in the tree which 
were seasoned. Then the tests on all the green sticks were 
corrected for 20 per cent. moisture, corresponding to the 
moisture percentage of the unboxed timber. The results 
are exhibited in condensed form in the accompanying table. 











Since among the unboxed specimens there were quite a 
number from higher positions in the tree than those of the 
boxed specimens, which were mainly taken at a height of 
7 to 33 ft. above ground, a selection was made of the 
results of 15 tests made on sticks of nearly like position and 
diameter of tree, both boxed and unboxed. In this com- 
parison the numerical value of the difference is naturally 
reduced, but not the general tendency, namely, to show 
that ‘‘ turpentine’ timber, while exhibiting less tensile and 
shearing strength, is tougher than that from unboxed trees, 
and has greater compressive and cross-breaking strength, 
At the same time it may be stated that turpentine timber 
proved itself harder to work, the resin collecting in spots 
gumming up the tools. 

The possibility of flaws in experiments of this kind makes 
it proper to caution against full acceptance of the results 
until further verified. Especially is it desirable to extend 
the investigations into the higher portions of the tree, for 
while no deterioration seems to take place near the scar of 
the tree, perhaps because the resinous juices are drained 
in that direction, it is possible that the wood of the higher 
portions of the tree may be changed, either for worse or for 
better. There has not been time yet to study the physical 
changes which have taken place in the different parts of 
the tree due to the boxing. 

We feel, however, justified to maintain that the claimed 
inferiority of turpentine timber in strength does not exist. 

Information regarding authenticated cases of practical 
observation on this point is solicited by the Division. 
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PROGRESS IN FLYING MACHINES. 
By O. CHANUTE, C.E, 











(Continued from page 135.) 





REALIZING the utter insufficiency of man power, or of 
any known primary motor, some inventors have designed 
flying screws to be worked by new-fangled motors. Of 
these was the apparatus of Poms &» de la Pauze, pro- 
posed in 1871, and shown in fig. 30. The sustaining screw 





Fic. 3.—POMES & DE LA PAUZE—1871. 


was inclined so as to obtain an oblique ascent, and appears 
to have been adjustable. The steering was to be done by 
a rudder, and the whole was to be worked by a gunpow- 
der motor. The first requisite, therefore, was to perfect 
the gunpowder engine. It is not known how much was 
accomplished toward this ; but the flying apparatus was 
never built. 

The next year (1872) M. Renoir, a member of the 
French Society, proposed an apparatus consisting of two 
aerial screws placed side by side in the same horizontal 
plane, but with shafts capable of being moved out of the 
vertical, in order to secure movement in both directions. 
They were to be driven by steam, and to rotate in op- 
posite directions ; and M. Renoir computed that the axis 
of rotation would have to be inclined 11° in order to ob- 
tain a horizontal course. Also, that to produce satisfac- 
tory forward speed, the additional power required would 
be but 1o per cent. of that required for sustaining the 
weight. Aside from the main question of the motor, which 
was left in abeyance, the important thing to ascertain was 
the best form of sustaining screw, in order to get the 
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utmost support with the least expenditure of power; so 
the succeeding year, M. Renoir, having studied the results 
obtained by M. Pi//e¢ with a concave screw * in a series 
of experiments beginning in 1848, tried some experiments 
of his own with a screw provided with a return flange or 
turned edge, to prevent the centrifugal escape of the air, 
of which he gave an account in the Aéronmaute for April, 
1873. 

He drove his screw by man power, and claimed that the 
results showed that a force of one horse power could sus- 
tain, by means of his screw, a weight of 165 lbs. ; but Mr. 
Bennet, in giving an account of these experiments to the 
Aeronautical Society of Great Britain, in 1874, gave a 
somewhat different account, and said : 


Two years ago M. Renoir, a member of the French So- 
ciety, experimented with a screw I5 ft. in diameter, with which, 
J the action of his feet, he was able to lift a weight of 26 Ibs. 

he screw was two bladed, with an increasing pitch, the angle 
of inclination being 3° at the front edge of the blade and in- 
Cfeasing to 30° at the back edge. The two blades cover the en- 
tite area of the screw, and have a deep rim suspended from 
them to prevent the air being driven from the circumference by 
centrifugal force. M. Renoir estimated the power he developed 
was about one fifth of a horse power ; but this was considered 
by the members of the French Society present at the experi- 
ment to be considerably below the real power exerted. As the 
screw was‘driven by the feet, after the manner of a velocipede, 
the body being in a good position for exerting its maximum 
effort, the power developed was undoubtedly nearly one horse 
power. A man running up a pair of stairs is able for a few 
seconds to exert two horse power, and mounting a ladder placed 
vertically, by the help of his hands, an ordinary man can do the 
work of 14% horse power. These facts have been determined 
by experiment. 


While on the subject of the form of screws, it may be 
well to call the attention of those who may desire to study 
the subject further to an article upon ‘* Propulsors,”’ by 
M. Crocé Spinelli (the same gentleman who lost his life in 
the scientific balloon ascension of the Zenith), which will 
be found in the Aéronaute for April, 1870, and to another 
by the same author on ‘‘ A Screw with’ Variable Pitch’’ in 
the Aéronaute for November, 1871. Also to the remarks 
on screws by Mr. Wenham in the first and second reports 
of the Aeronautical Society of Great Britain, and to those 
of Mr. Zhomas Moy, in the fourth report of the same so- 
ciety. He evidently knew what he was talking about. 

In 1872 Mr. Wenham proposed a method for varying 
the pitch of the screw, which may be found in the report 
of the British Aeronautical Society of that year. The 
blades were to be made of some fabric, one edge being 
attached to a cross arm, which was made fast to the shaft 
of the screw. The other edge of the fabric was fastened 
to another cross arm, so arranged as to be placed in any 
position on the shaft, and firmly fixed in such position. A 
coiled spring was to keep the two cross arms apart, and 
thus maintain the fabric tightly stretched. If the adjust- 
able arm be placed precisely in line with the fixed arm, 
then the blade is parallel with the shaft, and by moving 






































Fic. 31.—DIEUAIDE—1877. 


the adjustable arm to one side more or less, the pitch can 
be made anything desired. 

The next experiments on screws were tried in 1877, by 
M. Dieuaide, formerly Secretary of the French Aeronauti- 
cal Society, and the well-known Engineer and Patent At- 
torney, vane clever chart has furnished (by permission) 
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® Aéronaute, March, 1870. 





almost all the illustrations contained in these articles. 
His — is shown in fig. 31. It consisted of two 
pairs of square vanes set at various angles to the line of 
motion, so as to vary the pitch, and rotated in contrary 
directions by gearing. The power was furnished by a 
double cylinder steam-engine connected with the boiler by 
a flexible hose, and the lifting power of the screws could 
be = weighed by simply putting the apparatus on 
a scale, 

The results of the experiments seemed to show “‘ that 
this double screw could not, in consequence of the losses 
of power due to the gearing, exert a lifting force greater 
than that of 26.4 lbs. per horse power.’’ This agrees 
closely with the results of the experiments of Giffard with 
a single screw ; he having found that 6 horse power would 
lift with a screw 165 lbs, at the rate of 3.28 ft. per second, 
or say 27.5 lbs. per horse power, from which he deduced 
the conclusion that the aerial screw gave out but 18 per 
cent. of the power exerted to drive it. 

The next apparatus té be noticed was not experimented 
with, so far as the writer has ascertained, but was a pro- 
posal of great oddity and originality patented in 1877 by 
M. Mélikoff, Engineer and graduate of the school of the 
** Ponts-et-Chaussées.’’ It is shown in fig. 32, and con- 
sisted in a sort of screw parachute composed of ‘* two 
hyperbolic paraboloids united by their concavities into a 
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Fic. 32.—MELIKOFF—1877. 


sort of cone or pyramid with a rectangular base in projec- 
tion.’’ This was to be furnished with a series of zones, 
shown in section in the figure, to act upon the air; and 
this arrangement, the one resembling a spear-head in the 
figure, was expected to screw itself up into the air and to 
act as a parachute in coming down. It was to be rotated 
by a gas turbine, consisting of eight curved chambers, into 
each of which charges of the vapor of ether mixed with air 
were to be successively exploded by an electric spark, and 
the charges allowed to expand in doing work. The sur- 
faces were to be kept cool by melting ice and by heating 
the resulting water. This ice and the supply of ether 
were to be carried in the recipient shown just below the 
parachute, the turbine being shown lower down; this 
motor was expected to work also an ordinary screw with 
three arms, geared on a short axle, from which screw 
horizontal propulsion was expected. Below all is shown 
the car for the operator. 

M. Mélikoff designed his apparatus to carry up one man, 
and estimated its total weight at 374 lbs. f this the ap- 
paratus proper was to absorb 108 lbs., the gas turbine was 
to weigh 92 lbs., its supplies for one hour were to amount 
to 40 lbs., and the operator was to be of 134 lbs. weight. 
The rotating surface was to measure 87 sq. ft. in area, 
thus giving a proportion of 4.3 lbs. to the sq. ft., which 
seems entirely too small, although claimed to be calculat- 
ed from the tables of air pressures given by 7hzbaul/z. 
The turbine was to be of 4 horse power, being thus esti- 
mated to weigh 23 lbs. per horse power, and it was to 
consume per horse power per hour 3.3 Ibs. of ether and 8.7 
lbs. of ice for cooling the parts, thus showing a slight dis- 
crepancy from the aggregate of 40 lbs. of supplies esti- 
mated as required for one hour. 

The apparatus as a whole is scarcely worth experiment- 
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ing with, and has been chiefly described because of its 
oddity ; but the weight and power of the projected gas tur- 
bine seein to have been worked oui with some care, and it 
might be worth while to take the subject up again, in 
order to ascertain whether it is practicable to construct a 
rotary gas motor weighing as little as 23 lbs. to the horse 
power. 

The next experiment to be noticed was tried by M. Cas- 
tel, a mechanical engineer, in 1878. He ented to deter- 
mine the amount of mechanical work required to sustain 
a motor in the air, and built the apparatus shown in fig. 
33. Itconsisted of eight double screws rotated in opposite 
directions by a double-cylinder compressed-air engine, 
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Fic. 33.—CASTEL—1878. 


mounted upon wheels and fed with compressed air through 
a long, very light rubber hose. The weight of the whole 
apparatus was 49 lbs., of which 22 lbs. was in the screws 
and their machinery. The screws were 3 93 ft. in diame- 
ter, and weighed 1.32 lbs, each. 

Experiments were repeatedly tried, but they came to an 
early ending by the apparatus rising upon the air, taking 
a sheer, and smashing itself against the wall of the room, 
M. Caste/ did not publish the results accomplished in the 
way of lifting a measured number of pounds per horse 
power developed ; but he stated that he ‘* nolonger had 
the confidence which he once possessed in screws as 
future instruments of aviation. Elastic surfaces with an 
alternating action to impart vibratory motion to the air 
now seem preferable to screws to solve the problem of 
aerial navigation with an apparatus heavier than the air."’ 
He estimated from an examination of the muscles of birds 
and of the amount of work which those muscles were able 
to give out, that the bird in full flight expended not more 
than 24 foot-pounds per minute for each pound of his 
weight, so that a bird, if he weighed 220 lbs., would only 
expend a maximum of 0.16 horse power. 

Now, we have already seen that the average power of 
a man 1s 0.13 horse power, and that although he weighs 
less than 220 lbs., he cannot fly with wings by his muscu- 
lar efforts, so that the estimate must be erroneous. 

M. Castel proposed to build a petroleum motor to drive 
his proposed wing apparatus, but he probably found him- 
self unable to keep within the necessary limits of weight. 

A simpler apparatus than M. Casée/’s accomplished 
much better results, for in the same year (1878) Professor 
Forlaninz, an Italian civil engineer, launched into the air 
the second steam apparatus which has flown with its con- 
tained supply of steam ; the first having been that of Mr. 
Phillips, already described. Fig. 34 shows the flying 
screw arrangement experimented with by M. For/anini. 

It is composed of two double-bladed screws, of which 
the lower one is rigidly fixed to the steam-engine, while 
the upper one rotates; the result being that the lower 
screw furnishes a fulcrum upon the air, while the upper 
one furnishes the ascending power. The whole apparatus 
thus slowly rotates upon its own axis; but this feature, 
which would be very objectionable in a really navigable 
apparatus, could be eliminated by rotating both screws in 
inverse directions. 

The upper screw was worked by a double cylinder steam 
engine of % horse power, supplied with steam from super- 
heated water contained in a depending hollow globe after 
the manner of the well-known fireless locomotive, the initial 
pressure being some 120 to 160 lbs. per sq. in. It was the 
original design of M. For/anzni to send up his apparatus 
with a steam boiler attached, fired by 200 minute alcohol 





flames ; but this proved too heavy to be lifted by the ma- 
chine, and he substituted the hullow globe, tested to an 
internal pressure of 225 lbs. per sq. in., which, being two- 
thirds filled with water, is simply laid upon a fire until the 
desired pressure is obtained ; when, on being withdrawn, 
the throttle-valve which admits steam to the cylinders is 
opened, and the apparatus rises. 

It has been repeatedly tested, and its best performance 
seems to have been to rise to a height of 42 ft. and to re- 
main 20 seconds in the air. M. Forlanini expressed the 
intention of following it up with an improved apparatus, 
of which he had the design, and with an engine of 2 horse 
power ; but it is stated that he has not had the leisure to 
carry out this intention, 

The total weight of the original apparatus. was, 7.7 lbs., 
and the aggregate area of the screws was 21.5 sq. ft., thus 
giving a bearing surface of about 2.8 sq. ft. per pound. 
The weight of the steam-engine proper was 3.52 lbs. and 
that of the screws 1.32 lbs. The hollow globe, charged 
with water, weighed 2.20 lbs., and the steam-gauge and 
connections weighed 0.44 lbs. more, leaving 0.22 lbs. for 
other accessories. It will be noticed that the engine, the 
boiler and the gauge weigh about 80 per cent. of the 
whole, which proportions could not be expected to obtain 
in a navigable apparatus ; but, on the other hand, a larger 
steam-engine and boiler would weigh less in proportion to 
its power than the minute one thus experimented with, in 
which steam was very wastefully used in consequence of 
the relatively very large proportion of radiating surfaces, 

M. Forlaninz designed a self-generating steam boiler, 
which he expected to weigh but 13.2 lbs. per horse power ; 
but it is not known to have betn constructed. 

This, then, is the best that has hitherto been done with 
steam. A model screw machine weighing 7.7 lbs. has 
risen 42 ft. into the air and flown for 20 seconds, but with- 
out taking up a self-generating steam boiler. The power 
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Fic. 34.—FORLANINI—1878. 


developed ranged from 7,800 to 10,850 foot_pounds per 
minute, and the total weight sustained was at the rate of 
26.4 lbs. per horse power. 

Some time about the year 1880 Mr. Edison—the great 
Edison—at the instance of Mr. James Gordon Bennett, 
made some preliminary experiments to promote aerial 
navigation. He began very judiciously by trying to ascer- 
tain what could be done with the aerial screw as a pro- 
peller, For this purpose he is reported to have placed an 
electric motor of 10 (?) horse power, connected with a ver- 
tical shaft surmounted with rotating vanes upon a platform 
scale, and to have connected it by a wire with a source of 
electric power—the object being to ascertain how much 
the whole could be lightened by the action of the vanes 
upon the air. 

He rigged upon the shaft first one kind of propeller, and 
then another, until he had tried all that he could think of ; 
the best being a two-winged fan with long arms. 

He is reported as saying that the best results obtained 
were to lighten the apparatus some four or five pounds of 
its total weight of 160 lbs., but the amount of power de- 
veloped is not stated. This must have been quite small, 
and Mr. Edison must have been unfortunate in his selec- 
tion of the screws to be tried, for we have seen, by the 
experiments of others, that a motor of 10 (if it was really 
this) horse power ought to lift 260 lbs. It is no wonder 
that he is reported as saying that “‘ the thing never will 
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be practicable until an engine of 50 horse power can be 
devised to weigh about 40 |bs.’’ 

It is understood that somewhat similar experiments 
were tried by Mr. Dudgeon, the celebrated maker of 
hydraulic jacks. He tested the lifting effect of various 
forms of screws when rotated by steam power, and, like 
Mr. Edison, he stopped in disgust when he found how 
small was the lift in proportion to the power expended. 

There may have been other experiments with lifting 
aerial screws in the United States, but they have not come 
to the knowledge of the writer. In point of fact, such 
aerial devices do not seem to have received much attention 
from inventors, and there have been but few patented pro- 
posals therefore in the United States. 

In 1876 a patent was taken by Mr. Ward, of San Fran- 
cisco, for an aerial vessel in which the supporting and the 
propelling power was to be furnished by a series of fan 
blowers. The fans furnishing the support were placed on 
horizontal shafts and the exhaust opened downward, so that 
the reaction would act against the force of gravity, while 
the fans which produced the horizontal motion were also 
arranged on horizontal shafts at the rear, the air being 
conducted to them through a duct from the front, and ex- 
haust. being to the rear, so that the reaction would force 
the vessel forward. 

In 1877 Mr. Ward took out further patents, in which 
the apparatus was somewhat modified, but the general 
principles remained the same. It is believed that he tried 
some experiments ; but no record of them has been met 
with by the writer, and a letter to the inventor has re- 
mained unanswered. 

The same idea, but in a fhodified form, has quite lately 
(1892) béen patented by Mr. Walker, of Texas; and per- 
haps experiments will be tried to test the lifting effect of 
air blasts under favorable circumstances ; but as the effi- 
ciency of a screw, when used as a fan, is stated at only 35 
per cent., while its efficiency as a propeller is stated at 70 
per cent., it seems a question whether air blasts can be 
advantageously used in aerial navigation. 

It may be pointed out here that there is a considerable 
difference between the fan blower and the screw propeller 
—a difference which should be more thoroughly under- 
stood by inventors. The most efficient fan blower is a 
machine which will produce the strongest current of air 
with any given expenditure of power. The best screw 
propeller is the machine which will produce the least cur- 
rent. If a screw propeller could be so arranged that it 
would not put the air in motion at all, then there would be 
no *‘ slip,’’ and the machine would be as efficient as a loco- 
motive running on a dry rail, in which case all the power 
is expended upon the vehicle. In the case of a fan blower, 
or in the case of a steamboat moored to the wharf, and 
with its engines in operation, all of the power is expended 
in moving the fluid. It is all wasted in slip. In the case 
of the steamboat advancing through the surrounding fluid, 
or of the aerial machine, if it ever gets under way, a part 
of the power is expended in putting the craft in motion and 
another part in putting the fluid in motion, and the latter 
power is inefficient; it is the ‘‘slip.’’ The best screw, 
therefore, is the one which shall expend the greatest part 
of the applied force upon the craft and the least upon the 
fluid. It is the screw which will create as little move- 
ment. as possible in the fluid in which it operates. 

In 1879 Mr. Quindy patented a device consisting of two 
sets of screw-like sails, one set to raise the machine and 
the other to propel it. The drawing shows a light frame- 
work with two screws, each with two blades of fabric, 
one set on a vertical mast, and the other upon an inclined 
mast: The screws were to be driven through rope gear- 
ing by some source of power. 

In the same year Mr. Greenough also patented an ap- 


nee, which should better, perhaps, be noticed under the | 


ead of aeroplanes, but which differed from this type by 
having lifting screws imbedded in the surface of the aero- 
plane, in order to obtain a lifting action upon first getting 
under way, after which, by sailing at an angle, both sus- 
taining and propelling effect could be obtained from the 
screws, with, however, the possible addition of a vertical 
screw to give increased forward motion. This inventor is 
understood to have tried some preliminary experiments of 





details, and as a result thereof to be awaiting the develop- 
ment of a light motor before undertaking to realize his 
conception upon a navigable scale. 

In 1885 Mr. Foster patented an air ship consisting of 
two screws, four-bladed, side by side, on separate verti- 
cal shafts, which-latter can be thrown at an angle by rea- 
son of a flexible portion connecting with the main driving 
shaft, so that the thrust may both lift and propel the ap- 
paratus. The main shaft was to be driven by the feet of 
an operator sitting below and half way between the two 
screws, These screws are apparently some 8 ft. in diame- 
ter, and the man power relied upon is evidently inade- 
quate, so that it is quite safe to say that if the apparatus 
was ever tried it did not succeed in rising. 

(TO BE CONTINUED.) 
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THE INTERIOR LINE ALONG THE ATLANTIC 
COAST. 








THE following statement, compiled by Mr. John C. 
Trautwine, Jr., from the notes of Captain S. C. McCorkle, 
for the Proceedings of the Engineers’ Club of Philadelphia, 
shows how far the way for the interior or land-locked line 
from New York to Florida is already prepared. 

"Briefly outlined, the route from New York City to 
Charleston would pass through Raritan Bay and up the 
Raritan River to New Brunswick, N. J.; through the 
Delaware & Raritan Canal to Bordentown, N., J. ; down 
the Delaware River to Delaware City ; through the Dela- 
ware & Chesapeake Canal to Chesapeake Bay ; down this 
bay to Norfolk, Va.; from Portsmouth (opposite Norfolk) 
up Southern River and through the Albemarle & Chesa- 
peake Canal, North Landing River, Currituck Sound, a 
short canal and the North River, into Albemarle & Pam- 
lico Sounds ; and thence through Core Sound to Beaufort 
and Moorhead City, N. C. ; thence by sheltered inlets, on 
which some work would be required, to Cape Fear River, 
N.C. ; and from this point, by a series of streams and 
bays and sheltered inlets, aided by canals, existing and 
contemplated, to Charleston, S. C. 

From New York to Beaufort and Moorhead City, N. C., 
the route is already open to vessels drawing 7 ft., except 
that some little dredging would be required at Piney 
Point, in Core Sound, between Pamlico Sound and Beau- 
fort. 

The ‘‘ Bight”’ inside Cape Lookout shoal, near Beau- 
fort, is said, by Captain D, A. French, of the Lighthouse 
tender Laure/, to be ‘‘a splendid harbor with any wind 
wind in 18 ft. of water.”’ 

From Moorhead City to near Bogue Inlet, 25 miles, the 
least depth shown on the charts is 2.5 f{t., but there are 
much greater intervening depths. From Bogue Inlet to 
New River Inlet, 15 miles, there are channels through sea 
marsh, but their depth has not yet been ascertained. 
From New River Inlet through Old Topsail Inlet to the 
western end of Myrtle Sound, 50 miles, the route passes 
through a series of bays and sounds, giving a nearly con- 
tinuous water passage ; but only a few soundings have 
here been made. 

From Myrtle Bay a canal about 2.5 miles long would 
have to be cut through low ground to the channel of the 
Cape Fear River. 

The total distance from Moorhead City to the Cape Fear 
by this route would be about 92.5 miles. Being all inside, 
it would avoid the shifting sand-bars of the North Carolina 
coast, and the dangerous navigation around Cape Lookout 
and Cape Fear ; and judging from the success of the Albe- 
marle & Chesapeake Canal, there is every reason to believe 
that it would remain in permanent and active operation. 

From the Cape Fear River at Southport (formerly Smith- 
ville), N. C., to Charleston, S. C., there is an outside route 
of about 125 miles, with 14 ft. mean Jow water over the 
bar at the port at each end. This was formerly the mail 
route ; and the steamers, although very frail and of small 
power, were very successful, 

The inside route, about 140 miles long, between the 
same two points, would pass up Elizabeth River to Hickory 
Point, whence a canal two miles long would have to be cut 
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through swampy land to water communication with Lock- 
wood's Folly, Shallotte Inlet and Little River Inlet. Be- 
tween Little River Inlet and Morrill’s Inlet, a distance of 
30 miles, is a low, flat, swampy district, which would have 
to be specially surveyed, and probably some canaling 
would be required. 

From Morrill’s Inlet to Georgetown, S. C., there is 
water communication. Between Georgetown and Cape 
Romain River two short canals may be necessary, one of 
which (the U.S. canal) has been partially, if not fully, 
constructed. 

From Cape Romain River to Long Island, via Bull’s 
Bay and following the creeks, there is water all the way, 
but some straightening and dredging will doubtless be re- 
quired. From Long Island to Charleston there is water 
communication, but the depth is not known. 


THE FIRST-CLASS CRUISER 


There always has been an inland passage between 
Charleston and Fernandina. Betore the building of the 
Savannah & Charleston Railroad, the mail and passengers 
bound south were always carried by boat from Charleston 
to Savannah ; and the steamboats, after touching at Sa- 
vannah, proceeded to Fernandina, etc. 

Captain McCorkle holds that the advantages of inland 
navigation along our whole Atlantic and Gulf coast are of 
the first importance ; and the object of this paper is to 
bring the matter before the public in a substantial shape. 
Both the Government and syndicates undertake large sur- 
veys that do not promise a tithe of the advantages that 
would accrue to a large number of the people of these 
United States from this great water connection. 
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THE ENGLISH FAST CRUISER “EDGAR.” 








THE engraving given herewith shows the Edgar, one of 
the latest type of first-class fast cruisers built for the Eng- 
lish Navy. The ship was built at Devonport, and the en- 
gines have been built by the Fairfield Ship-building & 
Engineering Company, of Glasgow, and have just received 
their trials, 

The Zdgar is an unarmored cruiser, and her general 
dimensions are: Length, 360 ft.; beam, 60 ft. ; mean 
draft, 23 ft. 9 in.; displacement, 7,350 tons. She is of 
steel, with a double bottom, and has a protective deck ex- 
tending the entire length, and varying from 2 in. to § in, 
The engines and boilers are further pro- 


in thickness, 











tected by the arrangement of the coal bunkers. Outside 
of this there is no armor except that on the conning-tower 
and the gun shields. 

The armament consists of two 9.2-in. 22-ton guns, 
placed on the upper deck, on center-pivot mounts, one for- 
ward and one aft; ten 6-in. rapid-fire guns, on center- 
pivot mounts, six on the upper deck and four in casements 
on the main deck, All these guns are protected by shields 
of 6-in. compound armor plates. The secondary battery 
includes twelve 6-pdr. and four 3-pdr. rapid-fire guns and 
seven fire-barrel Nordenfelt guns. There are also four 
torpedo-tubes, two opening above and two below the 
water-line, 

The ship has a full equipment of electric lights, includ- 
ing search-lights. She is provided with artificial ventila- 
tion, water condensers and all the usual appliances. 


— Be See 


‘*EDGAR,”’ BRITISH NAVY. 


There are two screws, each driven by a vertical triple- 
expansion engine, with cylinders 40 in., 59 in. and 88 in. 
in diameter and 51 in. stroke. The condensers are of 
brass, and are placed alongside of the engines. There are 
circulating, bilge and feed pumps driven by separate en- 
gines, There are also small engines for starting and re- 
versing the main engines. 

Steam is supplied by four double-ended boilers 16 ft. in 
diameter and 18 ft. Jong, each with eight corrugated fur- 
naces 3 ft. gin. in diameter, and one single-ended boiler 
12 ft. 11 in. in diameter and 9g ft. 3 in. long, having three 
furnaces. The total grate area is 868 sq. ft., and the heat- 
ing surface 25,411 sq. ft. ; the ratio of grate area to heat- 
ing surface is 1 : 29.26. The working pressure is 155 lbs. 

The coal capacity is 850 tons on normal displacement, 
which gives the ship a cruising range of about 3,000 knots 
at full speed and of 10,000 knots at a 1o-knot speed. 

On the trial trips the engines of the Edgar developed 
10,178 H.P. with natural draft. With forced draft, ona 
four hours’ trial, they averaged 13,101 H.P., and gave the 
ship an average speed of 20.97 knots an hour. The boil- 
ers gave much more satisfactory results than in some other 
ships lately tried, showing no signs of weakness under 
forced draft. The artificial draft is on the closed stoke- 
hold system, 

The cruisers of which the Zdgar is a type are lighter 
vessels than the New York of our own Navy, having no 
armor belt. They might rather be classed with the fast 
cruiser No, 12, having nearly the same displacement, 
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although they are 50 ft. shorter. The Edgar, moreover, 
has only two screws, and about two-thirds the engine 
power of No. 12. The Zdgar’s armament is also some- 
what heavier in caliber, as the 9.2 in. guns are heavier 
than any No. 12 will carry. Thetwo ships will have about 
the same cruising range, but No, 12 is expected to be the 
faster boat. 

The Edgar has two masts, with fore-and-aft rig ; there 
are no fighting tops. She is a very handsome vessel in 
appearance, the lines being fine, while the ship is free 
from the various erections on the upper deck with which 
some of the French cruisers are disfigured. 





& 
> 


ROLLING STOCK FOR NEW ZEALAND RAIL. 
ROADS. 





IN the accompanying illustrations, for which we are in- 
debted to /ndustries, figs. 1 and 2 show the type of loco- 
motive designed by Mr. J. P. Maxwell for the New Zea- 
land Government Railroads. A perspective view of the 








The valve-gear is outside, and is of the Walschaert type. 
Balanced valves are used. 

The frames are of steel % in. thick, 3 ft. o% in. apart, 
and the bogie frames are of the ordinary bar pu 2 All 
the wheels, with the exception of the drivers, which are 
flangeless, are fitted with a water service, which is in con- 
stant use, and has given excellent results. Two pairs of 
wheels are fitted with Gresham & Craven’s sanding ap- 
paratus. Care has been taken to reduce as far as possible 
the time and labor which constant attention to lubrication 
necessitates, and where possible all working parts are sup- 
plied from oil reservoirs, so situated that the syphons can 
easily be drawn when lubrication is not required, while 
the cylinders are fed from a sight-feed lubricator placed 
in the cab, Piston rods and valve spindles are provided 
with metallic packing. Two influx injectors are carried, 
one on each tank, the waste water being carried down to 
the ash-pan. 

The ash-pan is fitted with perforated doors and damp- 
ers. The smoke-box requires no special mention, except 
that the chimney (which is in one piece), the smoke-box 
front, and door are of cast iron. 
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, BOX CAR FOR NEW ZEALAND GOVERNMENT RAILROADS, 


engine was given in the February number of the JOURNAL, 
page 82; and some account of the railroads themselves 
was also given in the March number, page 113. The 
roads are of 3 ft. 6 in. gauge. 

The engine, which was built at the shops at Christ- 
church, New Zealand, under charge of Locomotive Super- 
intendent T. F. Rotherham, is intended to work a light 
traffic at moderate speeds over heavy grades, It has six 
driving wheels, a two-wheeled truck forward and another 
at the rear end, and is arranged to run in either direction 
without turning. Water is carried in two side tanks, and 
coal in a box on the foot plate. 

The boiler is of Lowmoor iron plates ;; in, thick, the 
barrel being 42 in. in diameter. The fire-box is of the 
Belpaire type, and the inside fire-box is of copper. The 
working pressure is 160 lbs. 

The driving wheels are 39% in. in diameter, and are 
spaced 4 ft. 3 in. apart, the total fixed wheel-base being 8 
ft. 6in. The distance from center of forward drivers to 
forward truck is 7 ft.; from rear drivers to rear truck, 
6 ft. 9 in., making the total wheel-base 22 ft. 3 in. The 
trucks are of the swing-bolster type, with 2834-in. wheels 
and outside bearings. The springs of the forward drivers 
and the front truck are equalized, as are those of the four 
rear drivers and the rear truck. 
= The cylinders are 14 in. in diameter and 20 in. stroke ; 
they are placed outside, with the steam-chests on top. 








The brake gear on these engines is worthy of notice. It 
can be applied either by hand or steam, both acting on 
one and the same lever. A single adjusting nut only is 
required, and one great advantage in this gear lies in the 
fact that a new block may be placed on any one wheel 
without necessarily renewing the others, and without 
needing any adjustment. 

This engine has been working for some time over 
grades as high as 160 ft. to the mile, and curves of 330 ft. 
radius, some of these being reverse curves, and the work- 
ing load up this incline is 125 tons, exclusive of its own 
weight. The weight of this engine, with tanks and bunk- 
ers full and in complete working trim, is 36 tons, distribut- 
ed as follows: 5% tons on each truck axle, leading and 
trailing, and 8% tons on each coupled axle. 

The car, shown in figs. 3, 4 and 5, is an eight-wheel box 
car of the American pattern. It is of a class built espe- 
cially to carry meat. It is 30 ft. long over all ; 7 ft. 2 in. 
extreme width ; 6 ft. 10 in. wide outside box, and § ft. 11 
in. inside, the side sheathing being double. Itis 6 ft. 1 in. 
high in the clear, inside. The trucks are 20 ft. between 
centers; each has four 26-in. wheels, the axles being 
spaced 4 ft. 6 in. apart. 

The stock cars are of tog | similar construction, the only 
difference being that they have open siding and different 
doors. The sheep cars are provided with a second deck. 
Small four-wheél cars are chiefly used for ordinary freight. 
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THE UNITED STATES NAVY. 





THE experiments on cellulose have been carried out at 


the Indian Head proving ground. They consisted in fir- 
ing projectiles through boxes or tanks filled with cellulose 
and then submerging the tanks in water, the object being to 
test the extent to which this material will protect the sides 
of a vessel when pierced by shot. One of the cases was 
filled with the material in the ordinary way ; in the other 
the cellulose was packed in small water-proof bags. The 
results have not yet been reported. 





THE new cruiser Raleigh was to be launched at the 
Norfolk Navy Yard March 31. The Radeigh is an un- 
armored steel twin-screw cruiser, 300 ft. long, 42 ft. wide, 
18 ft. mean draft and 3,083 tons displacement. The other 
cruiser of this class, the C7ncznnazi, is under construction 
at the New York Navy Yard. 





It is not probable that many new ships will be author- 
ized by Congress this year. The Senate Naval Committee 
has reported in favor of building two new battle ships, two 
coast defense vessels, five light draft gunboats and light 
torpedo-boats ; but the House Committee’s bill as pre- 
pared only authorizes one new ship, an armored cruiser 
of the same type asthe Vew York. The result may be a 
compromise, but it does not seem likely that much addi- 
tion will be made to the House plan, 





THE E. W. Bliss Company in Brooklyn, N. Y., which is 
making the auto-mobile torpedoes ordered by the Navy 
Department, will begin the delivery during the present 
month, and it is stated that there will be no delay after 
that in completing the contract. 





GENERAL BERDAN has submitted to the House Commit- 
tee on Naval Affairs plans for a vessel 260 ft. in length, 40 
ft. beam, and about 2,400 tons displacement, to be armed 
with an enormous submarine gun carried in the bow below 
the water-line. His vessel is, in effect, a gigantic torpedo- 
boat, and his object is to destroy a ship by running his 
vessel as close to it as possible and firing under water. 
The plan is not altogether a newone, The proposed ship 
bears some resemblance to the Ericsson submarine boat, 
and General Berdan himself has been trying to draw atten- 
tion to it for a number of years past. 


> 





VENTILATING THE BALTIMORE TUNNELS. 





THE Pennsylvania Railroad Company, at the suggestion 
of Mr. George C, Wilkins, General Agent, has decided to 
establish a system of tunnel ventilation in connection with 
the tunnels of the Company in Baltimore. Mr. William H. 
Brown, Chief Engineer of the Pennsylvania Railroad sys- 
tem, has made an examination of the difficulties to be 
overcome, and plans have been prepared for the necessary 
appliances. It is proposed to erect a ventilating stack and 
fan midway over each of the long sections of the Balti- 
more & Potomac and the Union Railroad tunnels. The 
fans will be operated by electricity from a central power- 
house, located near the North Avenue end of the Bolton 
Yard. This power-house will be 40 x 6o ft. in area. It 
will be a neat brick structure, with one end of timber cov- 
ered with corrugated sheet iron, so that this end can be 
removed and the building enlarged if necessary. The 
plant will include an engine, four boilers, a generator and 
the necessary electrical apparatus. The currents for the 
operation of the fans will be conducted by wires, which 
can be run through the tunnel or above ground to the ven- 
tilating shafts. From this central power-house it is also 
intended to light the tunnels by electricity. 

The ventilation will be accomplished by building aslant- 
ing subway 8 ft. wide by 16 ft. high from the side of the 
tunnel, near its top, to the foot of the ventilating stack, 
which, on account of the heavy foundation necessary, will 
be located at the side of the tunnel. At the foot of the 


stack a huge fan fashioned like the blades of a steamboat 
propeller will be revolved on a vertical shaft, creating a 
strong draft toward the top of the stack. The vacuum 
created at the middle of the tunnel will cause the smoke 





and gas to be drawn from the ends of the tunnel to its 
middle, and out of the top of the stack. The stacks are to 
be too ft. high and 18 ft. square. They will be ornament- 
ed with panelings of brick, and with belt courses of terra 
cotta poll covered with a top coping of light-blue stone. 
Adjoining each stack a smal] ornamental brick house will 
be erected for the storage of oil and materials used in 
operating the system. 

Owing to the smoke and gas being thrown off at such a 
great height, and also by reason of the fan being practi- 
cally noiseless, through the use of electricity, the disagree- 
able features are reduced to a minimum, so that the per- 
sons living near the stacks will be subject to very little 
annoyance. By this system it is said the tunnel will be 
cleared of smoke and gas in less than two minutes after 
the passage of a train, so that when another train enters 
the tunnel will be clear. The car windows will not have 
to be closed as at present, and the feeling of suffocation 
now experienced in passing through the tunnel will be ob- 
viated. 


- 
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THREE-RAIL TURNOUTS FOR DOUBLE-GAUGE 
TRACKS. 








By JAMES K. GEDDES, C.E. 





(Copyright, 1892, by M. N. Forney.) 





A LARGE percentage of the railroad mileage of this 
country is now standard gauge, and much of the remain- 
ing mileage will before long be changed to the standard. 

In many foreign countries, however, especially in Mexi- 
co and in the Central and South American States, the 
gauges of the railroads are far from uniform, with but lit- 
tle apparent inclination to better the state of affairs as the 
many new lines are projected and built. 

Thus, in Chili the following are the railroad gauges, 
with mileage, as given in Poor’s Manual for 1890—viz.: 


Gauge 2 ft. 6 in. miles operated............ 273 
—, Sa. *S es 5 id giilinatat ean 56 
+ a +l iaigk-anaelaal 185 
”, Saas 5, ees <glaligaaiualtata 98 
* oan * T= Po eleraieaaammaaa 390 
7 a 2 Aa[nnins 747 
** not given Te. ang daa 474 


Some of the other South American States have nearly or 
quite as great a diversity. 

In 1885, of the railroads of the world, 74 per cent, of 
the mileage was of 4 ft. 84 in. gauge, and 26 per cent. of 
other gauges. 

Even in this country there are many mountain and local 
lines that will not warrant a change of gauge till there is 
a radical change in the volume of traffic. 

These lines for the most part (as to mileage) of 3 ft. or 
of meter gauge commonly have at least one terminus at 
some point reached by the standard gauge, and the trans- 
fer of freight and passengers from the one to the other is 
commonly a matter of much expense and annoyance. 
More particularly is this the case where the narrow-gauge 
line forms a branch of some standard-gauge line. 

To facilitate such a transfer of business, it is now com- 
mon to lay a third rail on the tracks in terminal yards, so 
that narrow and standard-gauge rolling stock can be used 
in such yards in common. 

To lay such a third rail necessitates the putting in of 
three-rail turnouts ; such turnouts are expensive, both in 
the cost of the frogs and other switch fixtures, as well as in 
the labor required in putting them in. Creditable prac- 
tice requires that at least two of the frogs in a complete 
three-rail turnout should be curved to suit the respective 
alignments of the main track and the turnout. Every 
change in the radius of the turnout curve or in the align- 
ment of the main track of course necessitates the use of a 
different set of frogs. Likewise a different set must be 
used when the turnout is to the right or to the left, or 
when the switch is a trailing or a facing switch, even 
though the respective alignments remain the same. 

Thus a turnout from a tangent to the right requires a dif- 
ferent set of frogs from a like turnout to the left ; and a facing 
switch from a tangent requires a different set from that of a 
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trailing switch, though the frog numbers may be the same ; 
in a way analogous to the manner in which a glove for the 
right hand is different from one for the left hand. 

While the problems connected with three-rail turnouts 
are quite simple, and readily calculated by the use of plane 
trigonometry, they are commonly confusing from the large 
number of cases that present themselves. 

It is the purpose in this paper to discuss the manner of 
the ready solution of such problems as are likely to be 
presented to the engineer. To this end formulas for such 
cases are deduced, and, to further simplify the matter, 
numerous numerical examples are given. From the formu- 
las and numerical examples thus given, it is believed that 
the engineer may, without difficulty, find just what he may 





Letting D equal the chord deflection, or twice the throw, 
C, the length of chord required, and 2, the radius, Henck 


2 
(Prob. 18) shows that d = = whence we have : 


c= 7 Rd, (1) 
Example : 


Let the throw be 5 in. and the radius 762.75. Required 
the chord length of the throw rail. 


Twice the throw = 10 in. = 0.833 ft. 1.9206450 
R = 762.75 2.8823822 
Extracting sq. root 2)2.8030272 

= 25 ft. 2 in. = 25.206 ¥.4015136 


In common practice there may be 





= 
2] 


eight cases of turnouts from a tangent, 
as follows : 





1. Turnout to the right, with third 
rail on the right of center, facing 
switch 4A, fig. 2. 

2. Turnout to the left, with third rail 
on the right of center, facing switch B, 





io 





fig. 2. 
3. Turnout to the right, with third 
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rail on the right of center, trailing 
switch C, fig. 2. 

4. Turnout to the left, with third 
rail on the right of center, trailing 
switch D, fig. 2. 

5. Turnout to the left, with third rail 
= the left of center, facing switch £, 

g. 3. 

6. Turnout to the right, with third 
rail on the left of center, facing switch 
F, fig. 3. 

7. Turnout to the left, with third 








want, and readily apply the proper formulas to any particu- 
lar case. 

It may be noted that while the formulas are primarily 
prepared for the solution of three-rail turnouts, many of 
them are equally applicable to all the cases that are 
likely to occur for ordinary turnouts, not only from tan- 
gents but from curves as well. 

In the following discussion the turn- 





rail on the left of center, trailing 
switch G, fig. 3. 

8. Turnout to the right, with third rail on the left of cen- 
ter, trailing switch JZ, fig. 3. 

These eight cases are reduced to four, for it may be 
readily shown that the switch 4, fig. 2, is identical with 
that at H, fig. 3; that the switch at BZ, fig. 2, is identical 
with that at G, fig. 3 ; that the switch at C, fig. 2, is identi- 
cal with that at 7, fig. 3, and that the switch at D, fig. 2, is 





out curve will be regarded as a cir- 
cular curve, that representing the outer 
rail H B, fig. 1, being tangent to the | A 
line F Hand F B, these tangents be- 2% 
ing of equal length where JH repre- 
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Ye 
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sents the heel of the switch and ZB the 
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point of the frog. 
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This method of regarding the turn- 
outs will be found to agree as closely 
with actual practice as other methods 
in vogue, and, besides, has the merit 
of simplicity. 

In this connection, it may be re- 
marked, that for ordinary turnouts, 
Parsons, in his ‘‘ Turnouts,’’ regards 
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the turnout curve as circular. 
In the case of three-rail turnouts, 
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a. trae 
we commonly have the gauges, the ou 
alignment of the main track and that ig 
of the turnout given to find the length 


of the throw rail, the frog angle and the 
length of the chord, or the arc from the 
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heel of the switch to the point of frog ; 
or we have the alignment of the main track, one of the 
frog angles and the gauges, to find the length of the throw 
rails, the radius of the turnout, the remaining frog angles 
and the length of chord or arc from the heel of the switch 
to the point of the frog. 


TURNOUTS FROM A TANGENT. 

We will first consider turnouts from a tangent. 

Length of Throw Rails.—To find the length of throw 
rails, it is only necessary to determine the length of the 
chord H XN, fig. 1, having given the throw P NW and the 
radius of the turnout curve. 





identical with that at Z, fig. 3. We will therefore con- 
sider the first four cases only. 

In this connection it may be remarked that there may be 
cases in which the third rail may be placed in the center 
of the track—a condition not likely to occur in practice ; 
and these will not be considered further than to say that 
they may be disposed of in a manner analogous to that 
employed in the other cases. 


CASE I. 
We will now consider Case I. 
First let it be required to find the frog angle D ZB £, fig. 
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4, of the first frog, given the radius 2, the standard gauge 
g and the narrow gauge g’. 
The frog angle D BZ is equal to the central angle 
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BAC. Forwe have D BE = F BC, and since both are 

right angles, we have FB A = BCA. We find that 
FBA=ABC+FBC 
BCA=ABC+BAC 


from which we have 
BAC=FBC=OJODB8SBE. 


From a further inspection of fig. 4, it is evident that the 
distance 4 H= AB. Fromthecenter of the turnout curve 
to the outer rail of the turnout 1s equal to R + }¢. 

It is likewise evident that the distance 4A C trom the 
center of the turnout curve to the inner rail of the turnout 
is equal to R — 3g. 

Since A C is perpendicular to B C, we have given the 
sides 4 B= R+4g and 4AC= R —}¢ of the right- 
angled triangle A B C to find the angle B A C._ By trigo- 
nometry we have 


aE. ° 
Cos. BAC= Rg (2) 


Example : 
Given R = 762.75 and g = 4 ft. — 84 in. = 4.708 to find 
the frog angle D BE = BAC, fig. 4: 





R= $.g em JOAGG. . oo cacvcsiccicces 2.8810398 
ME Ae SE et FOG as 6.5 oda 6h chao Re 2.88 37205 
i? ak 2 St” ere COS. 9.9973193 


To find the frog angle of the second frog D B EZ, fig. 5. 

It may be shown, in a like manner to that just shown, in 
the first section of Case I, that the frog angle D B Z is 
equal to the central angle B A C. 

In this case 4 Bmust be again equal to R + 4g, but 
A Cis here equal to R + 4g— g’. 

Likewise we again have the sides of the right-angled 
triangle 4 B=R+tgandAC=RK+4g—g¢ to tind 
the angle B A C, 

We now have 





_R+4E8 
Cos. BAC= Rte 
Example: 
As an example, let there be given R = 762.75, g = 4 


ft. — 8} in. = 4.708 and g’ = 3 ft. to find the frog angle 
DBE=BAC, tg. 5. 


(3) 





R+4g—g = 762.104..........4-. 2.8820143 
Re EG re POG seins 2 os ic cccvtdee 2.8837205 
B ACG GD viscid isa vecue cos. 9.9982938 


To find the frog angle of the third or double-pointed 
frog, fig. 6. 

Again, we have the frog angle D B E equal to the cen- 
tral angle BA C, 

Here A Bis equaltoR+4g-—g anddC=>R—}tg. 

Then in the right-angled triangle 4 B C we have 
AB=R+%4g—g and A C=R — $g, from which 


R-KE 

Riker (4) 
Example : 

As in the last two examples given, let R = 762.75, g = 


4 ft. — 8} in. = 4.708, and g’ = 3 ft. to find the frog angle 
DBE=BAC fig. 6. 


Cos. BA C= 





R — tg me FOR IMB...... ices cisiennws 2.8810398 
R+4Z—2Z = 762.104......cccceees 2.8820143 
BA Cwm FOO AT: 6. vc cccectum COS. 9.9990255 


To find the radius of the turnout curve: 
When the conditions are that it is desired to find the 
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radius, the gauge and the frog angle being given, we may 
proceed as follows : 

In fig. 4 lett DBE=KF Band KB=g. Then in 
the right-angled triangle K F ZB the tangent 

abe wes 
FB= sn. KFB (5) 

Now, in the right- angled triangle 4 2B F there are given 

the three angles and the side F 4, from which 





R+ig=FBXK GBAF. (6) 





184 , 


THE RAILROAD AND 


[April, 1892 








Example : 
Given the frog angle =- 6° 21’ 34" and the gauge =4 
ft. 84 in. = 4.708 to find the radius = AX, fig. 4 


ik yy a eee agaee sh ws ain oGyabebe 
ae Me ERE iis ins cose Sim. 9.0444045 
Be ee iis inns ocd bia cic cece 1.6284320 


Thus, having found the tangent / 2, we make use of 
equation 6, 


Ss s'ok cwcenscnse 09% 1,.6284320 
Col, BAF = 3° 10 47”... 


+ Oe = 765.108... ..........0.... 2.8837192 


Subtracting the 4 g = 2.354 from this result, we have as 
the radius 762.748. 

To find the length of the chord # B, fig. 4, from heel 
of switch to point of frog : 

In the triangle 4 BM we have the angle BA M =} 



































BAC, _— AM bisects the chord H &. Then, since 
AB=R + 4g, we have from trigonometry the 4 chord 
BM=R+%42 xX Sin. BAM. (7) 

Example : 

Given R = 762.75, y Pps = = 4 ft. 83 in. = 4.708 and the 
angle BA M=3BLAC= 3° 10 47", to find the chord 
H B, fig. 4: 

EY eR ere 2.8837205 
BAM = 3° 10' 47". .%... weee.ee Sim, 8.7440436 
ERS cc iewispanses deeensss 1.6277641 


whence H B = 84.88 = 84 ft. 104 in. 

In a similar manner the chord length may be found for 
“~ case. 

o find the length of the arc from the heel of the switch 

to point of frog : 

If it be desired to find the length of the arc measured 
along the outer rail of the turnout curve from the heel of 
the switch to point of frog, we may proceed as follows : 





Represent the angle B A C, fig. 4, by a and the radius 
A Bbyr. 

Then the whole arc of the circle of which 7 is the radius 
is equal to 2 y x, and the part of the arc included by the 
angle a must be given by the equation 





Are BH = arn 5° (8) 
Example: Let 
@ = 6° 21’ 36", 
r = 765.104. 
Then 
eae. RCN ee topper 3.1847505 
0 SRRivn kak se getennskeseuees 0.497 1499 
OP 8 O05" te BOG. vac vn vow scessinn 4. 3597406 
360° =1296000" ar. comp............ 3.887 3950 
84.025 St. <= Bg, 124 bn... ... cases 1.9290360 


In a similar manner the length of an arc along the outer 
rail from the heel of the switch to the point of frog may 
be found for any other case. 


CASE II. 


We will now consider the second case, where-the facing 
switch is to the left, with the third rail on the right. 

To find the frog angle of the first frog D B EZ, fig. 7: 

As in Case 1, we will first consider the determination of 
the frog angle DB E= BA C, fig. 7, of the first frog, 
given the radius = # and the standard gauge = g. 

In the right-angled triangle B 4 C, fig. 7, we have given 
the sides d B= R+t4gandAC= RK —g to find the 


angle BAC. By trigonometry we have 


R—-3£, 

Cos. BAC=RI4, (9), 
which is identical with equation (2), where the turnout is to 
the right. The frog angle in both these cases is, there- 
fore, the same, and if the turnout is made a tangent from 
B toward £, the frogs in either case will be the same. If, 
however, the turnout is continued through the frog, both 
should be curved to the radius of the turnout curve, one to 
the right, the other to the left. 

To find the frog angle of the second frog D B E£, fig. nt 

For the second frog angle DB E= BAC, pe 8, w 
have in the right-angled triangle B 4 C, A B=R—t¢ + 
g and A C= R — +g, and from whacbaestora we have 


R-tg 
R-t*g+sZ 
Example : 


Given R = 762.75, g = 4 ft. 8} in. 


tor, BAC = 





(10) 


.708 and g’ = 3 ft. 


2 
all 


to find the frog angle DBE = B g. 8: 
oe hr wt FOO. GOB. wisn cs ccccncaesi 2.8810398 
z ek foe fe RT Oe 2.8827499 
2 Se Se S| eee Pore eT ey cos. 9.9982899 


In this particular example, the difference between this 
frog angle and that of the turnout to the right is so small 
that it may be neglected in practice. However, while the 
frog angles are practically the same, the frogs are differ- 
ent, in that one must be curved to the right and one to the 
left, to the radius of the turnout curve. 

To find the frog angle of the third or double-pointed 
frog, fig. 9: 

We here have in the right- angled triangle BAC, A B= 
eo C=R-t+¢ = whence 


—te +e: 


eee R+ig 


(11) 
Example : 
Given R = 762.75, ¢g = 4 ft. 8} in. = 4.708 and g’ = 3 
ft., to oT the frog angle D B E = BA C, fig. 9: 





— te +:¢ = 763 306... 606s enrd 2.8827499 
R ee FOE TOB. 6 ats cccewen tes vue 2.8837205 
BA C= 3° 49) 45". .cccccccccees COS. 9.9990294 
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CASE Iii, 


Let us now consider Case III., where the turnout is a 
trailing switch to the right C, fig. 2. 

If the turnouts 2 and C of like radius have their ‘‘ heel’”’ 
in common, as m n, fig. 2, and the part of the figure to the 
right of m ” be made to turn about the axis # for 180°, 
the turnout C must correspond with that of 2, and there- 
fore the frog angles, chord length, length of lead, and 
length of throw rail for Case III are the same as for Case 
If. It must be observed, however, that the frogs are 
curved in opposite directions. 


CASE IV. 


In a similar manner it may be shown that the frog angles, 
chord length, length of lead and length of throw-rail of the 
trailing switch to the left, D, fig. 2, are the same as these 
for A, fig. 2; Case I, it being here observed also that the 
frogs are curved in opposite directions. 

It will thus be seen that, having calculated the functions 
for the turnouts for any one of the particular cases dis- 
cussed, the results, so far as required by practice, will an- 
swer for any of the other cases, care only being taken to 
have the frogs curved in the required direction. As be- 





forms, is by means of an overhead bridge opposite to— 
z.é., in line with—these main entrances. 

On the east (down line) platform are placed the Station 
Master's, booking, telegraph, and kindred offices ; as also 
the refreshment rooms, waiting rooms, and other sub- 
sidiary accommodation for the convenience of passengers ; 
while the greater portion of the accommodation on the 
west (up platform) side is appropriated to the use of the 
Manager's and Traffic Department offices. 

Sheltered accommodation for third-class passengers is 
also provided within the premises, alongside the main en- 
trances. 

The illustration represents the exterior of the western 
face of the station (on which side is situated the civil sta- 
tion and City of Lahore) as also the train approaches from 
the north (or Peshawar) direction. 

The building is of brickwork ; that in the works added 
in recent years for the defense of the premises being of an 
exceptionally good quality. The style of building on the 
interior faces is similar to that in the other older stations 
on this (the Northwestern) line, such as Phillour, Umballa 
Cantonment, and the Shaharanpore station. 

The defensive arrangements are clearly shown in the 
illustration. These consist of bastions at the angles with 
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FORTIFIED RAILROAD STATION AT LAHORE, INDIA. 


fore observed, the first frog need not be curved at all. 
The second and third should be properly curved in all 
cases. The second frog can only be curved in two ways 
for all the cases discussed, while the third or double-point- 
ed frog may be curved in four different ways. 


(TO BE CONTINUED.) 
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A FORTIFIED RAILROAD STATION. 








(From /ndian Engineering.) 





IN plan the station at Lahore is a parallelogram, the in- 
terior space between the two sides through which the line 
passes being entirely covered in with corrugated iron 
roofing resting on iron trusses arranged in two spans ; the 
inner ends of these trusses rest on a central line of pointed 
arches on piers ; the outer ends on the walls of the station 
premises in line with the platforms. 

There are two platforms ; that for the up train service is 
on the left (west) side, and the other for down traffic on 
the right (east) side. 

In prolongation of these, and on the south down line 
end, outside the station, are the troop sidings with their 
necessary platforms. 

Four sets of rails pass through the station—two on the up 
and two on the down-line side, so that through working 
can conveniently be maintained even when the regular 
trains are at rest within the station. 

The entrances to the station premises (carriage porches 
and passages) are placed in or about the center of the two 
sides, and communication across line, with the two plat- 





‘‘keeps,’’ or towers, above them; which command the 
several approaches and provide for a flanking defense of 
the curtains or outsides of the station, which also are 
loopholed for musketry fire over the surrounding neighbor- 
hood. This fire can be further strengthened from the sev- 
eral towers and turrets which overlook and command all 
surroundings in the immediate vicinity of the station. 

These detensive arrangements appear to be all that is 
necessary to secure the station against an attack with 
small arms only or against a sudden rush, and further to 
provide for the refuge of the railroad staff and others in 
any time of danger. 

There, however, appears to be no provision whatever 
for readily closing the end or train approaches ; and in 
this respect the arrangements seem to be deficient, for in 
the absence of any kind of bullet-proof screens across these 
openings, those occupying the platforms would be exposed 
to considerable risks in any determined musketry attack 
directed against the north or south ends of the premises. 

Of course the openings could, in case of emergency, be 
blocked up with impedimenta about the place; but at 
suck a time rapid ingress and egress would become all the 
more important, and this would be seriously interfered 
with by resort to such a measure. 

Falling shutters, or drawbridges, with proper counter- 
weight arrangements would sea! be suitable for this 
purpose, and if these were provided and loopholed with 
the addition of a deep broad trench in front of these open- 
ings (which could be spanned by iron girders for train ser- 
vice), then the Lahore station would certainly be fairly 
well secured against any attack from without not support- 
ed by artillery. 
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Hodges’ Steel Car. 





THE accompanying il'ustrations show plans for the construc- 
tion of a steel car prepared by Mr. H. C, Hodges, President 
of the Detroit Lubricator Company. In the drawings fig. 1 is 
an elevation of acar 70 ft. in length built to carry through freight ; 
fig. 2 shows one end of a floor-frame, showing sills and the 
manner of connecting studding to the sills ; fig. 2a shows a 
corner detail ; fig. 3 shows a cross-tie and brace detail ; fig. 4 
shows in section the fastening of a stud to the side sill ; fig. 5 
shows a connecting fillet ; fig. 6 shows in detail the fastening of 





are placed and securely clamped. The corners of the car are 
formed by angle-plates overlapping, and secured to the side and 
end sills, and this also forms the corner upright, making a simple 
and strong combination at these points. By making the ends 
of the car octagon or bay shape, great additional strength is 
secured, with no perceptible loss in carrying capacity, and 
accicents incident to car coupling are practically avoided. The 
sides, ends, floor and lining are to be of wood. The roof is 
constructed of No. 22 corrugated steel plates of double thick- 
ness at each corrugation. The purlins are U shaped, and ex- 
tend the entire length of the roof, with their concavities face to 


° 





Fig. 
HODGES’ STEEL 


the cross-tie to the middle sills ; fig. 7 is asectional elevation of 
a portion of acar, the figure representing two of the three trucks 
upon which the car rides ; fig. 8 is a plan view showing at dif- 
ferent parts of the figure the roof, the roof-frame, the floor-sills, 
and continuous draw-bar. 

This method of car construction has for its object the construc- 
tion of cars, both passenger and freight, of greater length, 
strength and carrying capacity than those now in use, without 
a corresponding increase in weight. This is accomplished by 
the use of a metal frame throughout, made up in the following 
manner: The side sills are formed by two steel channel-bars 


ty 
Sig %. 


with their concave faces toward each other. The uprights are 
also channel steel, and are secured to the side sills by inter- 
posed cross-filling blocks (malleable iron), with the horizontal 
arm embedded within the channel of the side sill, and the ver- 
tical arm within the channel of the upright. It will be seen 
that when this joint has been completed, each part has a bear- 
ing against another part, and the bolts or rivets holding these 
parts together are relieved of all strain or shear. The center 
sills are compound channel or Z-bards, with crossed tie-plates 
placed between the flanges of the upper and lower members, 
also additional tie-plates extending above and below the central 
sills, and all secured to the side sills. The double central mid- 
dle sills are rectangular in form, with middle flanges on either 
side, and are made continuous, extending from end to end, the 
lower halves passing under and beyond the end sills, thus form- 
ing a continuous draw-bar made integral with the car frame, 
and to which the draw-bars are attached. The end of the car 
is preferably made octagon or bay shape. The end sills are 
formed by uniting two channel or angle-plates with flanges 
overlapping in cross section, thus producing a double-webbed 
adjustable channel into which the ends of the longitudinal sills 
















I. 
FREIGHT CAR. 


face with the roof channels, and are secured thereto by inter- 
mediate malleable iron filling blocks at each intersection. 

There will be three trucks under this car, the frames made 
up wholly of steel shapes, the center truck being of the egualiz- 
ing type, and provided with an anti-friction parallel side motion 
of simple design, and capable of adjusting itself to any curve 
in use on ¢runk lines. In cases where freight cars are of more 
than ordinary length, there may be two doors, located the same 
distance from the ends as on ordinary cars, thus giving every 
facility for loading and unloading that now exists with the 
common car. This plan is illustrated in fig. 1. 
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Estimates relative to the cost of this construction show that 
it will but little exceed that of wooden cars per tonnage capacity. 
With slight modifications, the same methods can be applied in 
the construction of passenger cars, mail and express cars, and 
when so constructed, it is claimed that these cars will be prac- 
tically invulnerable against fire and many other casualties, there- 
by saving loss of property and sacrifices of human lives inci- 
dent to the present system of car construction, and these re- 
sults can be obtained at a cost less than that of the cars ac- 
tually in use. 

The steel used in construction is of shapes easily rolled, and 
in fact commonly found on sale, so that few or no special 
shapes will be required in building it. While Mr. Hodges be- 
lieves in the use of the long car for through business, his sys- 
tem of construction may be readily applied to cars of any size, 
while it makes the long car practicable by its additional 
strength. , 
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Manufactures. 


A New Steam-Hammer. 








THe drawing herewith, from the American Manufacturer, 
shows a double-stand steam-hammer built by the Trethewey 
Manufacturing Company, of Pittsburgh. 

This hammer, which is the result of much careful study, is 
fitted with the builders’ patent balance and piston-valve, con- 
trolled by an adjustable slide-bar which is made movable to give 
greater or less travel to the valve as needed. 

The advantages claimed for the adjustable slide-bar are : 

1. The weight of the motion is carried on the stand. 

2. The slide-bar can be adjusted to any angle desired. 

3. By use of the slide-bar they are not dependent on the 
length of the ram to determine the length of the automatic 
stroke. The ram, therefore, can be made of any width desired. 
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THE TRETHEWEY STEAM-HAMMER. 


For this reason work such as car axles and the like, now usually 
done on a helve-hammer, can be done with this hammer, made 
suitable for such work as well as on any other work done by a 
steam-hammer. 

It is fitted with a handing lever by which a blow of any in- 
tensity within the compass of the hammer can be had at will, 

It has a stop to protect the cylinder in case of careless run- 
ning or rod breaking. All parts are easily accessible, which 
will be appreciated by those who have repaired steam-hammers. 

All parts on which there is much wear are brass-bushed. 

The ram and rod are of forged iron, and the piston-head of 
forged steel. 

The stands are solid web, heavily flanged. 

The different parts of the hammer designated by figures on 
the drawing are as follows: Piston-valve, 1 ; slide-bar, 2; ram, 
3; rod, 4; handling-lever, 5 ; stop, 6; stands, 7. 

These hammers are made in sizes from 150 lbs. upward. 
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General Notes. 








Tue Richmond Locomotive Works, Richmond, Va., are build- 
ing 10 ten-wheel engines, with 19 X 24-in. cylinders, and 15 
consolidation engines, with 20 X 24-in. cylinders, for the Ches- 
apeake & Ohio Railroad. 


THE contract for the new bridge over the Harlem River at 
Eighth Avenue, in New York City, has been let to the Passaic 








Rolling Mill Company, Paterson, N. J. The contract price 
for the bridge and approaches is $1,102,532. The plans for the 
structure were made by A. P. Boller. 


TueE Trethewey Manufacturing Company in Pittsburgh, Pa., 
has recently furnished the Republic Iron Company of that city 
with a 124 in. square shear, with engine attached. The tool 
weighs 35,000 lbs. 


THE Jackson & Sharp Company in Wilmington, Del., has 
just completed an order for 25 passenger cars for the Lehigh | 
Valley Railroad. 


THE Burnham portable railroad drill was recently furnished 
to contractors who were building an electric railroad in Texas. 
One job to be done was drilling a 3%-in. hole in each rail for the 
electric connection, the rails being scattered all along the line. 
Two men doing this work with the drill, at 2% cents a hole, 
made $18 a week, which was certainly excellent work. 


Tue Congdon Brake Shoe Company is erecting an iron build- 
ing 200 X 110 ft., which will contain a 12-ton open-hearth steel 
furnace and a 24-pot crucible steel furnace. It is expected that 
this plant will be in full operation by June next, making gen- 
eral steel castings and material for the Ross-Meehan brake 
shoes. 


THE new iron steamship Antinojenes Menendez was launched 
from the Neafie & Levy yard in Philadelphia, February 27. 
This ship was built for Menendez & Company, of Havana, and 
will be used in the Cuban coasting trade. She has accommoda- 
tions for 90 first-class passengers and a large cargo. Her 
dimensions are: Length, 238 ft. ; beam, 35 ft. ; depth of hold, 
20 ft. 4 in. ; draft, with 400 tons cargo, g ft. There are two 
compound, surface-condensing engines, with cylinders 20 in. 
and 40 in. in diameter and 238-in. stroke. The speed is about 
13 knots an hour. 


Tue Pullman Car Works, Pullman, IIl., are building 85 pas- 
senger and 15 combination cars for the Philadelphia & Reading 
Railroad Company. 


THE Lehigh Valley Car Works, at Stemton, Pa., are build- 
ing 1,250 freight cars for the Central Railroad of New Jersey. 


THE New York Central & Hudson River Railroad Company 
has let contracts for 1,000 coal cars to Murray, Dougall & 
Company, Milton, Pa. ; 1,000 box cars to the Buffalo Car Com- 
pany, Buffalo, N. Y. ; and 1,000 box cars to the Peninsular Car 
Company, Detroit, Mich. 


THE Lassig Bridge & Iron Works, of Chicago, IIJ., are build- 
ing two bridges for the Chicago, St. Paul, Minneapolis & 
Omaha Railroad. One is a bridge of two spans, each of 165 
ft., over Black River at Black River Falls, and the other is an 
iron bridge 850 ft. long, in six spans, over the Chippewa River. 


Tue North Carolina Iron & Steel Company is building a 
new furnace at Greensboro, N. C. The stack is 70 ft. high and 
14 ft. bosh, and will have a capacity of 33,000 tons a year. It 
will use local ores and Pocahontas coke. 


THE Union Iron Works, San Francisco, Cal., have bought 
all the tools, machinery, patterns, etc., of the Pacific Iron 
Works. These will be used in extending the plant of the Union 
Works. 


THE Egan Company, in Cincinnati, O., has made application 
for 20 000 sq. ft. of floor surface at the Columbian Exposition, 
and will show there over 40 different machines of its design and 
construction. 


THE Detroit Dry Dock Company has contracted to build a 
new ferry-boat to run across the Straits of Mackinac, connect- 
ing the Duluth, South Shore & Atlantic Railroad with the 
Michigan Central and the Grand Rapids & Indiana railroads: 
The new steamer will be 300 ft. long over all, 52 ft. beam and 
17 ft. draft. She will have a propeller at each end, the two 
screws being driven by separate compound engines. The new 
boat will be 70 ft. longer that the one nowin use—the St. J/gnace 
—but will be built in very much the same way, as that boat has 
had remarkable success in working through the ice, having 
made regular trips when she had to break through ice 3 ft. and 
over in thickness. 

THE Buffalo Steam Forge Company has gone into the hands 
of areceiver. It is believed, however, that the difficulties can 
be adjusted and work resumed. 

THE New England Engineering Company has been organized 
at Springfield, Mass., by William A. Harris and John Bartholo- 
mew. The newconcern will contract for bridges, architectural 
iron work, elevators and castings of all descriptions. 

Tue Mexican International Steamship Company, recently 
organized in Philadelphia, has now completed its arrange- 
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ments, and will soon have a regular line in operation between 
Philadelphia and Mexican ports. Mr. Henry C. Ayer, of the 
firm of Pedrick & Ayer, is President of the Company. 


Tue St. Charles Car Company, St. Charles, Mo., is building 
500 box cars for the Peavy Elevator Company ; 200 coal cars 
tor the Cairo Short Line, and 200 furniture cars for the Mis 
souri Pacific. They have recently, in addition, closed contracts 
for 500 box and 200 flat cars for the Atchison, Topeka & Santa 
Fé, and for 1,000 box cars for the Missouri Pacific. The Pas- 
senger Department is now building 10 combination cars for the 
Lake Shore ; 2 baggage cars for the Pittsburgh & Lake Erie ; 
3 passenger cars for the Wabash; 6 for the Des Moines & 
Northwestern, and 2 special circus cars for Ringland Brothers. 
Recent contracts, in addition to these, include 15 chair cars for 
the St. Louis & San Francisco Railroad and 5 baggage cars for 
the same road. The chair cars will have Scarritt chairs. An- 
other contract is for 16 first-class cars for the Wabash. These 


— 
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DIRECT-CONNECTED CENTRIFUGAL PUMP, 


cars will be 64 ft. long, will be provided with smoking-room 
and wash-rooms, and will be equipped with the Scarritt-Forney 
seat. They will be finished in mahogany and carried on 6-wheel 
trucks. Eight baggage cars for the same road will shortly be 
begun. 


Tue St. Charles Car Company has taken a contract to re- 
build, repaint and put in first-class condition 75 narrow-gauge 
passenger cars for the Denver & Rio Grande ; in order to do 
this work conveniently, a branch shop has been established at 
Denver, Col. 


Tue De La Vergne Refrigerating Machine Company has just 
completed one of the largest plants of this kind ever built for 
the Anheuser-Busch Brewing Company, in St. Louis, Mo. 
The capacity of this machine for refrigerating is equal to the 
work accomplished by the use of 500 tons of iron in 24 hours. 
The engine is acompound condensing engine of 600 H.P., hav- 
ing cylinders 32 and 64 in. in diameter and 48 in. stroke. The 
gas cylinders are double-acting, 24 in. in diameter and 48 in. 
stroke. The crank shaft is of iron 15% in. in diameter and 
weighing 20 820 lbs. The machine occupies a floor space of 
37 X 22 ft. and stands 28 ft. 6 in. high. Its total weight is 
about 175 tons. The steam engine is horizontal and the gas 











compressor is vertical. The two fly-wheels are 14 ft. 8 in. in 
diameter. 


THE shops of E, P. Allis & Company, Milwaukee, Wis., are 
building a vertical, tandem, compound mine-pump engine for 
the Chaplin Mine, Iron Mountain, Mich. The cylinders measure 
respectively 50 in. and 100 in., with a stroke of 10 ft. The fly- 
wheel is 40 ft. in diameter and weighs 160 tons. The main 
shaft is 27 in. in diameter and the crank-pin 10 in. in 
diameter, The crank-shaft weighs nearly 8 tons. The beam is 
32 ft. in length from center to center, and weighs 100 tons. 
The connecting-rod is 30 ft. in length from center to center, 
and 15 in. in diameter in the center. This engine is 54 ft. in 
height from bed plate, and is intended to work a line of 28 in. 
pumps against 1,500 ft. of head. 


THE New York Central & Hudson River Company has de- 
cided to build extensive shops near Buffalo. They will be the 
largest and most important 
on the line, and will employ 
from 1,200 to 1,500 men 
when completed. A new 
town will be built up in con- 
nection with the shops, and 
will be named Depew. The 
company has bought 100 
acres of land, and will begin 
work very soon. 


THE Schenectady Loco- 
motive Works have con'racts 
for 100 locomotives for the 
New York Central. 
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A Combined Centrifugal 
Pump and Engine. 








THE accompanying illus- 
tration shows a centrifugal 
pump driven directly by a 
high-speed engine. The ad- 
vantages of a_ centrifugal 
pu-np for many purposes ate 
well known, but in many 
cases they are partially neu- 
tralized where the pump is 
driven by a belt. In the ar- 
rangement shown the engine 
and pump are carried on the 
same bed-plate, making a 
very compact outfit, light for 
its capacity and taking up 
but little room. 

The centrifugal pump can 
be used where water with 
solid matter in suspension 
has to be pumped, owing to 
its wide passages and the ab- 
sence of valves, The ar- 
rangement shown has found 
favor in tanneries, where a 
composition pump is used to 
resist the ravages of the tan 
liquor ; for circulating pur- 
poses on ship-board, and for circulating brine in freezing tanks 
of ice machinery ; for raising sand and gravel from river beds, 
and conveying it ashore by means of a discharge pipe ; for 
dredging and filling at one operation ; for irrigation and drain- 
age purposes, and for many other kinds of service. It has 
worked well both for small and large capacities. 

The pump shown in the engraving is manufactured by the 
Morris Machine Works, of Baldwinsville, N. Y. The engine 
is the Westinghouse standard, made by the Westinghouse Ma- 
chine Company, of Pittsburgh. 


» 
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Albany Notes. 








Tue Wagner Palace Car shops at East Buffalo are very busy, 
every department being crowded with new work and repairs on 
old. Two of the finest cars ever sent out of the shops will soon 
be ready for inspection. One is for President Bliss, of the Bos- 
ton & Albany, and the other is for President Depew, of the Cen- 
tral-Hudson. The shops are at work on two fine state-room 
cars, a class that are rapidly growing in popularity, and which 
are to be made a feature of the Central for the Chicago Exposi- 
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tion travel. There is now in hand in these shops 
also an order for thirty sleepers of the class known 
as ‘‘ onyx columns,”’ 


THE Delaware & Hudson coach No. 53, on the 
Albany & Troy Belt Line, has been fitted with a 
system of ventilators that work upon an entirely 
new principle. By means of vanes on the outside 
of the roof a series of exhaust fans, propelled by 
the resistance of air when the car is in motion, 
forces the foul air from the interior of the car. 
The apparatus is the invention of W. S. Rogers, 
of Troy. 


THE Albany street railroad (electric), after ex- 
periments with a hot-water heater, with furnace on 
the platform, has discarded it and returned to the 
old car stove. The inconvenience and often posi- 
tive discomfort of this arrangement, however, will 
lead to further experiments. The man who in- 
vents a practical and cheap car heater will have a 
bonanza. 


A BILL has been introduced in the New York 
Assembly rroviding that vehicles, except on rail- 
roads, passing over a public highway in the State, 
must have tires on the wheels 3 in. wide when the 
weight is between 2,000 and 6,000 lbs., and 4 in. 
in width when over 6,000 lbs. in weight. 


THE railroad bills pending in the New York 
Legislature include an Act to require more com- 
plete fencing of roads, and the Railroad Com- 








UPRIGHT ENGINE AND BOILER COMBINED, 





































PORTABLE ENGINE AND BOILER. 


mission bill, providing for the prohibition of grade crossings 
in the future. Both will probably fail this year. 
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Some Portable Engines. 





THE accompanying illustration shows a semi-portable engine 
and boiler of the horizontal type. In this boiler the fire-box 


| consists of a large cylindrical flue surrounded by water, extend- 


ing the entire length of the boiler, in the front end of which is 
placed the furnace with a bridge-wall at back end of the 
grates, which are of unusual length, making a long furnace and 
ample grate surface. Back of the bridge wall is a combustion 
chamber, the entire diameter of the furnace flue, its rear end 
having a chamber extending upward for the return of the heated 
gases through a series of tubes, the length and diameter of tubes 
being properly proportioned to the size of the boiler. The rear 
end of the boiler is constructed with hinged door for the ready 
inspection and cleaning of that portion of the boiler ; this part 
having a special improved fire-proof lining, which protects the 
head and retains the heat within the combustion chamber. The 
front end of the boiler has the usual fire-door and other appli- 
ances, and hinged doors permitting ready access to the ash-pit 
and smoke-box. The boiler is of steel. 

The main frame of the engine is cast in one solid piece, and 
is of the class known as straight-line engine, with a center 
crank, and bearings on each side, which are of more ample pro- 
portions than customary. The cylinder end of the frame is 
turned accurately in a lathe, and the guides for the cross-head 
are bored out in exact line with the cylinder, making a concave 
surface to the guides, so as to insure the cross-head from any 
possible binding or heating on the sides. The cross-head is 
constructed with adjustable gun-metal gibs or followers. The 
cross-head with its pin, and the connecting rod, as also the 
crank shaft, are made of homogeneous solid cast steel. The 
cylinders are cast of carefully mixed iron, so as to insure the 
best results in regard to tenacity and density, as also the pis- 
tons and valves. The cylinders are covered with asbestos, with 
Russia iron jacket with brass band trimmings. The valve is 
the D slide valve, of proper proportions, adapted to the service 
and speed of the engines ; the eccentric for operating the valve 
being arranged to fasten in position to crank-shaft with a cap- 
screw, having two holes for said screw in web of eccentric, 
so that by changing the screw from one hole to the other the 
engine is adjusted to run in the opposite direction. Each en- 
gine is supplied with throttle valve and safety governor, which 
insures the stopping of the engine incase of the breaking of the 
governor belt, The engine is supplied with a large, heavy fly- 
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wheel pulley on one end of the crank shaft, and a smaller pulley 
on the opposite end. The engine-frame is so made that it can 
be taken from the boiler at any time and placed on a stationary 
bed-plate. 

The second illustration shows an upright boiler and engine 
of a very convenient pattern, occupying a very small space. 
The engine is of the same type as the one described above, 
with the necessary changes to adapt it to the vertical type. 
This engine, detached from the boiler, would make an excel- 
lent wall engine for a small shop or a line of shafting. The 
boiler has the upper tube-sheet submerged, so that the entire 
length of the tubes is covered by water. This engine, like the 
horizontal one, is provided with an efficient governor and all 
necessary appliances. 

These engines are made by James Leffel & Company, of 
Springfield, O. 
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Price’s Street-Railroad Track. 








THIs invention, which is covered by patent No. 469,392, 
issued to James M. Price, of Philadelphia, relates to an im- 
proved method of constructing street railroad tracks. In the 
drawings fig. 1 shows a section of a road embodying the inven- 
tion ; figs. 2 and 3 modified forms of the same. 

Referring to the drawings, 4 designates a street rail, and B 
a chair of arched or angular shape, the latter being formed of 
either rolled, stamped, or cast metal, and having flaring sides C 
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PRICE’S STREET RAILROAD TRACK. 


provided with horizontal feet D, extending outward from said 
chair, and adapted to be secured by the spikes Z to a wooden 
or other cross-tie, Z’. 

The top of the chair is fitted closely in the under side of the 
rail, and both sides of the crown thereof are embraced by the 
depending flanges / of the rail, and are provided with open- 
ings, through which and other openings in the said flanges F 
are passed the metallic binding-straps G which pass underneath 
the under face of the crown of said chair, and have their outer 
ends bent so as to be held in place. 

In the modification shown in fig. 2 a wooden sleeper, Z, rest- 
ing upon the cross-ties Z’ is inserted within a chair, 7, which 
is of less thickness than that shown in fig. I, so as to strengthen 
the same and thereby aid in supporting the rail 4 thereon. 
The sides of the said chair are provided with openings for the 
insertion of spikes or rails X, preferably cylindrical in shape, 
for binding the said chair to the sleeper. Passing through open- 
ings in the flanges of the rail 4 are the spikes, nails, or straps 
Z, which are driven in or rest in grooves on the upper face of 
the wooden sleeper and directly beneath the under face of the 
crown of the chair. The feet of the chair are secured by suit- 
able means to the cross-tie. 

In fig. 3 is shown a section of a channeled chair having the 
shoulders 4/ on its sides, on which rest the flanges WV of the 





rail, which are lengthened and are of greater thickness than 
those shown in the other forms. The said chair is adapted to 
form a continuous passage or channel WV’. A soft metallic 
strap, P, passing through the flanges of the rail and the sides 
of the arch above the shoulders, and having its outer ends ham- 
mered down outside the flanges, binds the rail and chair to- 
gether, and spikes secure the feet of the chair to the cross-tie. 

In the structure shown and described the holes or openings 
in the flanges and chair are either oblong, oval, or rectangular 
and of a greater length than height to provide for expansion or 
contraction of the construction due to heat or cold. In con- 
necting the rails and channel-chairs broken joints are used, so 
that the ends of the chairs and the rails do not coincide. 

The chair constructions herein shown are first rolled in lengths 

of from 20 to 4o ft. of their respective sections and then sawed 
into widths of from 3 to 5 in. except the joint-chairs, which rest 
upon the two cross-ties, and which should be from 12 to 24 in. 
long. 
The strength of the arched longitudinal chair as first made 
is such that cross-ties may be entirely dispensed with and an 
excellent all-metallic structure had without sawing into chairs 
by resting this arched channel-rail system upon a tamped bed of 
Belgian block, broken stone, or its equivalent. 

It will be seen that the various chairs herein described may 
be made of a channel bar bent into the shape indicated by suit- 
able rolls or other devices, punched or drilled to form holes, as 
stated, and sawed transversely, those for the joints being double 
or treble the length of the ordinary chair. 

Both the arched-chair and the arched-chanrel constructions 
are possessed of great strength and elasticity, and the latter 
breaking joints with the rails frequently fastened to it makes a 
very firm and smooth surface, preventing shocks at the joints. 
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Baltimore Notes. 





THE operation of the Pittsburgh & Western Railroad has 
been consolidated with the Baltimore & Ohio management, 
thus carrying out the objects for which the Baltimore & Ohio 
purchased the control of the Pittsburgh & Western. It will be 
remembered that part of $10,000,000 of stock issued by the 
Baltimore & Ohio last fall was for the purchase of this road, 
which, with the Akron & Chicago Junction Railroad, opened 
last summer, constitutes the Baltimore & Ohio’s new route to 
Chicago. A statement has been issued that it is desirable to 
operate the two railroads as one system, and the following offi- 
cers of the Pittsburgh & Western have been appointed by order 
of President Oliver: J. T. Odell,General Manager ; Frank Har- 
riott, General Freight Traffic Manager ; Charles O. Scull, Gen- 
eral Passenger Agent; J. V. Patton, General Superintendent. 
Mr. Patton was formerly Superintendent of the Pittsburgh 
Division of the Baltimore & Ohio. The other appointees hold 
similar positions to those named in the Baltimore & Ohio ser- 
vice. The office of the General Superintendent will be at Alle- 
ghany City, Pa. The other officers will have their headquarters 
in Baltimore. The subordinates in the various departments 
were instructed to report to the new officers from March 15. 


Messrs. BARTLETT, HAywarD & Co., of Baltimore, are 
building for the Columbian Fair the largest gas-holder in the 
country. It will have a capacity of 4,500,000 cu. ft. of gas. 
The diameter at the base of the structure will be 203 ft., and the 
height 230 ft., or 50 ft. higher than the Washington Monument 
in Baltimore. The gas-holder will be the type known as “‘ tele- 
scopic,’’ and will be provided with four hydraulic seals to admit 
of telescoping the four sections inside of one another. This is 
the first instance of four sections being applied in the construc- 
tion of a gas-holder. In building the foundations and masonry 
of the brick tank in which the enormous vessel is to float, it will 
be necessary to excavate 57,000 cu. yds. of earth, to prepare 
58,000 cu. ft. of concrete, and to erect brick masonry containing 
over 3,000,000 bricks. It will require nearly 8,000,000 galls. of 
water to fill the tank. The foundation and masonry of the tank 
are now completed, and upon the finishing of the water test, 
which is being made at present, the erection of the superstruc- 
ture will be begun. The total pressure upon the foundations 
will equal 41,000,000 lbs., and the maximum pressure per sq. 
ft. will equal 5,000 Ibs. The crown, or upper part of the gas- 
holder, will be spherical in form, and will be supported upon a 
permanent framework of timber erected upon the bottom of the 
tank. On account of the heavy strains imposed upon the gas- 
holder from wind pressure, the plating of the different curbs is 
extremely heavy, the maximum thickness in upper curb being 
3% in. All of the strains are transferred to and resisted by the 
guide framing. The guide framing surrounds the gas-holder 
entirely, and consists of heavy bridge girders connected by 
struts of lattice girders and diagonal braces, so that every mem. 
ber of the structure performs its assigned functions when at. 
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tacked by the wind pressure. The total wind pressure when 
the gas-holder is inflated and in its highest position amounts to 
nearly 800,000 lbs. The basis of calculation for strains was 
formed on a pressure of 52 lbs. to the sq. ft. of vertical surface. 
The pressure equals a velocity of 100 miles per 
hour. All of the members of the guide framing 
will be connected by hot driven rivets. The 
heating and driving of rivets will be performed 
by the mechanics from small suspended plat- 
forms for the upper part of the structure, nearly 
200 ft. above the ground. A set of stairs will 
extend from the bottom to the top of the struc- 
ture, so that any part of the latter may be reached 
during heavy snow storms by the men in charge 
of the gas-holder. It will require 150 cars to 
transport the iron*work from Baltimore to Chi- 
cago. Itis expected to complete the work by 
the latter part of the present year, so that when 
the World’s Fair is opened the gas-holger will 
be in complete working order, and will not only 
be a monument to Baltimore indusiry, but also 
a conspicuous representation of the energy of 
one of the most enterprising firms of this city. 
AN agreement has been entered into between 
the Baltimore Belt Railroad Company and the 
Baltimore & Ohio Railroad Company, to take 
effect November 1 next. The Belt Company 
grants the Baltimore & Ohio the right at all 
times to maintain connection with its tracks and 
to use its stations and appurtenances for trans- 
porting and delivering traffic, and for the pur- 
pose of interchanging traffic with any other rail- 
roads which may hereafter form a connection 
with the Belt Line. The Baltimore & Ohio 
agrees to ship all its traffic passing through Bal- 
timere over the Belt Line, excepting what is 
destined for stations of the Baltimore & Ohio on 
the water front of the city, or to and from Can- 
ton. Passenger traffic is to pay a fro rata on 












thus holding it firmly against the outside stops, making a tight 
joint and preventing the rattling of the sash. This arrange- 
ment, it is claimed, will not only exclude air and dust, but will 
prevent the opening of the window from without, as any force 
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actual mileage, the distance from North Avenue 
to Camden Station being courted as one mile. 
Eight-wheel loaded freight cars are to pay $1.50 
each, two four-wheel cars to count as one eight- 
wheel car. A minimum of $250,000 of traffic 
receipts is guaranteed by the Baltimore & Ohio ; 
and when that amount is exceeded, the rate on 
the excess is to be reduced one-half. The Balti- 
more & Ohio agrees to keepin repair the tracks, 
stations, and appurtenances of the Belt Line and 
to pay all taxes. If other railroads use the Belt 
Line, they are to pay an amount in proportion 
to their wheelage. 


Tue Baltimore & Ohio has for some time 
been building to connect with the Virginia Mid- 
land Division of the Richmond & Danville at 
Fairfax Station. The line which is to connect 
the two systems is the Metropolitan Southern, 
which is to extend from Linden Station, a short 
distance from Washington, on the Metropolitan 
branch of the Baltimore & Ohio, to Fairfax. 
Through traffic for points on the Richmond & 
Danville will be run upon the Metropolitan Bianch from Wash- 
ington to Linden, when the connection is established, and 
thence to the South by way of Fairfax. It is thought that this 
connection led to the rumors of the acquisition by the Baltimore 
& Ohio of southern railroad systems, which President Mayer 
has denied.. 





Tue Carlisle Manufacturing Company is building 300 hopper 
gondola cars of 60,000 lbs. capacity for the Monongahela River 
Railroad. 
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The Edwards Car Window. 





THE accompanying illustration shows a car window devised 
by Mr. O. M. Edwards, of Syracuse, N. Y., fig 1 being a per- 
spective view and fig. 2 a section through the window casing. 

The window'sash is connected by a band to a spring roller of 
sufficient strength to lift the sash. In place of the ordinary 


stops on the inside of the window are two compound stops, one 
at either end of the sash. These stops consist of a movable 
section or strip enclosed by a stationary casing, to which they 
are connected by pivoted links so arranged that the movable sec- 
tion is thrown upward and outward by a spring against the sash, 









EDWARDS’ CAR WINDOW. 
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applied for that purpose would only lock the sash more firmly. 
When the window is open the sash can be readily pushed down, 
as its friction will remove the pressure of the movable stops. 
These stops are connected by a rock-shaft provided with an 
arm midway between them, and at the top of the window, to 
which a tassel is attached. When it is desired to open the win- 
dow all that is necessary is to pull downward upon the tassel, 
when the stops are lowered slightly by the rock-shaft and are 
thrown out of contact with the sash, thus leaving it free to be 
raised by the spring roller. Upon releasing the tassel the sash 
will be securely held at any point. When it is desired to close 
the window all that is to be done is to push it down by hand. 
The sash being held in place by the spring roller, it is not liable 
to fall, as the ordinary car window will sometimes do. It is 
claimed, moreover, that there is no chance of a failure to work, 
as the movable stops will give and take sufficiently to allow for 
any shrinking or swelling of the wood, thus preventing the 
sticking in wet weather, which is sometimes very annoying 
with the ordinary window ; should any cinders or other matter 
become lodged inside of the sash they will fall out upon with- 
drawing the stops. 

A trial of this window has been made on the Chicago & Alton 
Railroad, where a reclining chair car containing the largest 
sashes, 35 in. in width and weighing 30 Ibs. apiece, has been 
fitted with this device. It has so far received general favor. 
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. PERSONALS. 





SAMUEL F. PRINCE, JR., has been appointed Superintendent 
of Motive Power of the Long Island Railroad. 


M. B. CuTrer has been appointed General Superintendent 
of the Louisville, New Orleans & Texas Railroad. 


FRANKLIN VAN WINKLE, Consulting Mechanical Engineer, 
has removed his offices to No. 126 Liberty Street, New York 
City. 


Joun F. WALLACE has been appointed Chief Engineer of the 
Illinois Central Railroad, succeeding L. T. Moore, who has 
been assigned to other duties. 


Juan A. HALL, recently on the Richmond & Danville Rail- 
road, is now Engineer for the bridge works of Grant Wilkins in 
Atlanta, Ga., having charge of outside work. 


Lucius TUTTLE, for some time General Manager of the New 
York, New Haven & Hartford Railroad, has been chosen Vice- 
President to succeed the late Edward M. Reed. 


Amos R. Barrett succeeds the late William Smith as Super- 
intendent of Motive Power of the Boston & Maine Railroad. 
Mr. Barrett was Master Mechanic of the Southern Division. 


CHARLES S. PRICE has been appointed General Manager of 
the Cambria Iron Company, succeeding JOHN FULTON, who 
has been made General Mining Engineer of the Company. 


E. L. Moser, late Chief Draftsman, bas been appointed Me- 
chanical Engineer of the Philadelphia & Reading Railroad to 
succeed Mr. S. F. Prince, Jr., who has gone to the Long Island 
Railroad. 


. L. GREATSINGER has been appointed General Manager of 
the Duluth & Iron Range Railroad. He has been with the 
road for several years, at first as Master Mechanic and later as 
General Superintendent. 


AT a meeting of the full Board of the Interstate Commerce 
Commission, held at its office in Washington, Saturday, March 
19, Hon. WILLIAM R. Morrison was elected Chairman;to fill the 
vacancy made by Judge Cooley’s resignation. 


ALFRED C. CHAPIN has been appointed a member of the New 
York Railroad Commission. Mr. Chapin is a lawyer by pro- 
fession, has been Mayor of Brooklyn, and at present represents 
one of the Brooklyn districts in Congress. 


CHARLES J. CARNEY is now Superintendent of Machinery of 
the Brooks Locomotive Works at Dunkirk, N. Y. He was re- 
cently Superintendent of the Dunkirk Engineering Works, and 
H. C. CROWELL succeeds him in that position. 


CapTAIn W. W. RIcu has been appointed Chief Engineer of 
the Minneapolis, St. Paul & Sault Ste. Marie Railroad in. place 
of W. A. FISHER, who has resigned. Captain Rich had charge 
of the construction of the road, but retired some time ago. 


Wi.itaM E. RocGers, recently Chairman of the New York 
Railroad Commission, has opened a law office at 120 Broadway, 
New York. Mr. Rogers also announces that he is prepared to 
examine and report on the financial or physical condition of 
railroads. 


DANIEL W. SANBORN has been appointed General Superin- 
tendent of the Boston & Maine Railroad, assuming the duties 
performed by the late General Manager Furber. GErorGE F. 
Evans succeeds Mr. Sanborn as Superintendent of the Southern 
Division. 


J. W. Lartic, formerly Superintendent of Telegraph of the 
Lehigh Valley Railroad, and more recently General Superin- 
tendent of the National Switch & Signal Company of Easton, 
Pa., is now General Superintendent of the Electric Secret Ser- 
vice Company, of New York. 


Jupson C. CLEMENTS, of Georgia, has been appointed a 
member of the Interstate Commerce Commission, WILLIAM 
LinpDsay, who was previously appointed, having declined the 
office. Mr. Clements is a lawyer of ability, and has served in 
the Georgia Legislature and in Congress. 


F. W. BALDWIN has been appointed General Superintendent 
of the Central Vermont lines, succeeding JAMES M. Foss, who 
has been appointed Assistant to the President. Mr. Foss has 
been connected with the road for 24 years, serving successively 


as Master Mechanic, Superintendent of Motive Power, and 


General Superintendent. 





H. B. LA Ruz is well known to many of our readers, and a 
number of them have probably heard that some time ago he 
was summarily arrested and placed in aprivateasylum. Those 
who have not heard the result will be glad to learn that he was 
promptly discharged from custody as soon as the question of 
his sanity could be brought before the proper court. 

Mr. La Rue now has his turn, and has brought suit to re- 
cover heavy damages from certain parties concerned in the 
affair, and from some newspapers which published sensational 
articles in relation to it. His complaint in the suit is very 
full and carefully drawn, and presents apparently a strong 
case. 

It is not the editor’s business to pass judgment on a case 
that is now in court; but attention cannot be called too often 
to the ease with which a case of insanity can be made out 
against a man when there is a motive for doing so. Every 
man has some eccentricities of speech, habit and thought, and 
they are generally more prominent in a man of marked indi- 
viduality—who is also aptto be really saner than the rest of us. 
It is very easy, under our present methods, for designing per- 
sons to take advantage of this ; and for that reason we may hope 
that such men may be forced to make full restitution for the 
injury done by their schemes. 
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OBITUARIES. 





WILLIAM SEAMAN, who died in Wilmington, Del., February 
26, had been connected with the New York, Lake Erie & 
Western, the Norfolk & Western, and the Buffalo, Rochester 
& Pittsburgh railroads as an Engineer, chiefly in charge of 
bridge work. For several years past he had been connected 
with the Lobdell Car Wheel Works. 





CAPTAIN Tunis A. EGBERT, who died in Elizabeth, N. J., 
March 12, aged 50 years, was born on Staten Island, and had 
been for many years employed in the management of ferries in 
the waters about New York. He was for 27 years connected 
with the New Jersey Central ferries, and for four years Super- 
intendent of the Hudson River ferries of the New York, Lake 
Erie & Western Railroad. 





CoLONEL CARSWELL MCCLELLAN, who died in St. Paul, 
Minn., March 6, served in the Engineer Corps during the War, 
and later was Engineer in charge of construction on the St. 
Louis, Vandalia & Terre Haute, the St. Paul, Minneapolis & 
Manitoba, the Northern Pacific and other roads. For some 
years past he had been in Government employ as a civil en- 
gineer on the Mississippi and other river work. 





CHARLES J]. VAN DEPOELE, who died in Lynn, Mass., March 
18, was born in Belgium, but came to this country over 25 years 
ago. He was one of the first engineers to enter the field with 
an electric motor, and was notably successful. His first elec- 
tric railroad was built in South Bend, Ind., and two years later 
there were 13 roads equipped with his motors, and the system 
had been applied to other purposes in many places. In 1888 
the company which he organized was consolidated with the 
Thomson-Houston Company, and Mr. Van Depoele had since 
been with the last-named corporation as Engineer of its railroad 
department. 





Joun F. WINSLow, who died at his home in Poughkeepsie, 
N. Y., March 10, aged 82 years, was born in Lyme, Conn., and 
many years ago became connected with the noted firm of 
Erastus Corning & Company. He was for a long time man- 
ager of the extensive iron works of thatfirmatTroy. He early 
saw the importance of the Bessemer steel making process, and 
with John A. Griswold and A. L. Holley he introduced the proc- 
ess into the United States, and for a long time controlled the 
patents here. Mr. Winslow and Mr. Griswold furnished the 
money to build Ericsson’s Monitor, and it was their influence 
chiefly which induced the Government to try that ship. 

Mr. Winslow was for four years—1863-1867—President ‘of 
the Renssélaer Polytechnic Institute. For some years past he 
has practically retired from business, but has served as Presi- 
dent of the Poughkeepsie Bridge Company. 





Ross KELLS, who died in New York, March 10, aged 52 
years, had secured an excellent reputation as a mechanical en- 
gineer, and had had an extensive experience on various roads. 
He was for some time Master Mechanic of the Pittsburgh, Cin- 
cinnati & St. Louis Railroad, and was afterward Superintendent 
of Motive Power of the New York, Chicago & St. Louis. He 
left that line to take charge of the equipment of the New York & 
New England Railroad, and succeeded in filling a very difficult 
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position with much credit to himself and with benefit to the 
road. Five years ago he was appointed Assistant Superin- 
tendent of Motive Power of the New York, Lake Erie & West- 
ern, and three years later was promoted to be Superintendent 
of Motive Power. On the Erie Mr. Kells has been actively 
engaged in improving the rolling stock and in preparing to 
secure a greater degree of uniformity in the motive power, and 
had just reached a point where his labors promised to result in 
a notable success. Mr. KelJs was widely known and popular, 
and his death at a comparatively early age will be much re- 
gretted. 





COLONEL and BREVET MaAjor-GENERAL GEORGE W. CUL- 
LuM, who died in New York, February 29, aged 83 years, was 
born in New York, entered the Military Academy in 1829, was 
graduated in; 1833, and promoted to the Engineer Corps. 
From 1848 to 1855 General Cullum was Instructor of Practical 
Military Engineering at the Military Academy, except during 
two years, when he traveled abroad on sick leave. In 1853-54 
he constructed for the Treasury Department the Assay Office in 
New York, after which he was employed for five years on fortifi- 
cations and improvements in Charleston (S. C.) Harbor and 
superintended works at New Bedford, Newport, New London 
and New York. On November 1, 1861, General Cullum was 
appointed Chief Engineer Offcer of the Department of the 
Missouri. He was Chief of Staff to General Halleck while the 
latter was in command of the Department of the Missouri, and 
also while he was General-in-Chief of the armies. He directed 
engineering operations on the Western rivers, was for some 
time in command at Cairo, and was engaged as Chief Engineer 
Officer in the siege of Corinth. This is but a brief summary of 
the services of this distinguished officer before and during the 
War. He received brevets of Colonel, Brigadier-General and 
Major-General in March, 1865, for his faithful, meritorious and 
distinguished services during the War, was mustered out of the 
Volunteer Service in September, 1866, and attained the grade 
of Colonel of Engineers in 1867. in 1874 he was retired from 
active service. General Cullum was of cultivated literary 
tastes. He was the author of ‘‘ Military Bridges with India 
Rubber Pontoons,” ‘‘ Register of Officers and Graduates of the 
United States Military Academy,”’ a translation of Duparcq’s 
‘* Elements of Military Art and History,” ‘“* Systems ot Military 
Bridges of the Campaign and Engineers of the War of 1812-15 
against Great Britain,’’ ‘‘ The Struggle for the Hudson,’’ during 
the American Revolution, in ‘‘ Narrative and Critical History 
of the United States,’’ and numerous historical, geographical 
and biographical papers. He was a delegate to the Conference 
of the Association for the Reform and Codification of the Law 
of Nations, held at Cologne, Germany, in August, 1881, and to 
the International Geographical Congress at Venice, in Septem- 
ber, 1881, He had been Vice-President of the American Geo- 
graphical Society since 1874, and of the Geographical Library 
Association of New York City since 1880, Atter General Hal- 
leck’s death, General Cullum married the widow of his old 
chief. By his willhe gives a large sum for a memorial building 
at West Point. 
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PROCEEDINGS OF SOCIETIES. 





American Ifstitute of Mining Engineers.—At the Balti- 
more meeting the following officers weré chosen: President, 
John Birkinbine ; Vice-Presidents, Thomas M. Drown, David T. 
Day and John Stanton ; Secretary, Dr. R. W. Raymond; Treas- 
urer, Theodore D. Rand ; Managers, H. L. Hollis, George W. 
Goetz and Charles Kirchhoff. Mr. Birkinbine receives the un- 
usual honor of a second term as President. 





National Electric Light Association.—At the recent con- 
vention in Buffalo, N. Y., the following officers were elected for 
the ensuing year: President, James I. Ayer ; Vice-Presidents, 
E. A. Armstrong and C. H. Wilmerding ; Secretary, George 
F. Porter. 

It was decided to hold the next convention in St. Louis, in 
February, 1893. 





American Society of Civil Engineers.—At the regular 
meeting, February 17, a paper on the Holland Dikes, by Will- 
iam Starling, was read and discussed at considerable length. 





AT the regular meeting, March 2, the Secretary read a paper 
by Mr. E. Kuichling on Loss of Head from Passage of Water 
through a 24-in Stop-valve. The paper gave the results of some 
very carefully made experiments. It was discussed by mein- 
bers present. 

The following candidates were declared elected : 








Members : David M. Andrews, Lock Three, Ala. ; Dr. Charles 
B. Dudley, Altoona, Pa. ; Roberto Gayol, City of Mexico ; 
Justus H. Grant, Rochester, N. Y.; H. C. Lowrie, Denver, 
Col. ; George F. Swain, S. E. Tinkham, Boston ; James Duane, 
New York. 

Associate Members : L. W. Goddard, Grand Rapids, Mich. ; 
Henry H. Kerr, Fort Worth, Tex. ; Albert Carr, New York. _ 





AT the regular meeting, March 16, Mr. Desmond Fitzgerald 
read a paper onthe Boston Water Works, which was illustrated 
by a number of photographs. The paper was generally dis- 
cussed by the members present. 





New England Railroad Club.—The annual meeting was 
held in Boston, March 9, when the reports presented showed 
that the Club has now 192 members and is in a prosperous con- 
dition, 

The following officers were elected : President, F. M. Twom- 
bly ; Vice-President, John T, Chamberlain; Secretary and 
Treasurer, F. M. Curtis. These officers are all re-elected. 

A discussion on Freight Car Trucks followed, which was 
opened by Mr. F. D. Adams and continued by other members 
present, In the course of the discussion the Fox pressed steel 
truck was described. 





Northwestern Track & Bridge Association.—The annual 
meeting was held in St. Paul, Minn., March 11, The reports 
showed an increase in membership and also in interest in the 
meetings. The following officers were elected: President, 
John McMillan ; Vice-Presidents, W. S. Darby and H. A. Buel ; 
Secretary, James McCutcheon ; Treasurer, J. Copeland. 





New York Railroad Club.—At the regular meeting, March 
17, there was a large attendance. A paper on Track, by Mr. 
Benjamin Reece, was read and a short discussion followed, Mr. 
D. M. Brady then read a paper on the Fox Pressed Steel Truck 
for Freight Cars. This was also discussed, and some notes of 
experience with freight trucks were given by members present. 





Michigan Engineering Society.—The thirteenth annual 
meeting was held in Grand Rapids, January 20 and 21. A 
number of technical papers were delivered, and the following 
officers were elected: President, J. H. Forster, Williamston ; 
Vice-Presidents, George L. Wells, Grand; Rapids; Colonel 
Muenscher, Manistee ; George S. C. Pierson, Kalamazoo ; Secre- 
tary and Treasurer, F. C. Hodgman, Climax ; Directors, Dorr 
Skeels, Grand Rapids ; George E. Ames, Grand Rapids ; Will- 
iam Appleton, Ann Arbor ; Guy H. Carleton, Sault Ste. Marie ; 
J. K. Yocum, Chelsea ; ex-President Davis and C. S, Denni- 
son, Ann Arbor. 





Illinois Society of Civil Engineers and Surveyors.—The 
annual meeting was held in Chieago, January 27, and continued 
for three days. The first day’s sessions were occupied with the 
reading of papers and discussions, and with the report of the 
Special Committee on Preparation of a Relief Map of the State 
for the Chicago Exposition. On the second day the President, 
Professor A. N. Talbott, delivered his annual address, and in 
the afternoon the members visited the work in progress on the 
Exposition. : 

Among the papers read were Brick for Highway Culverts, by 
G. W., Gastman ; Qualities of Water, by D. W. Meade; State 
Inspection of Bridges, by E. A. Hill, and a State Bureau of En- 
gineering, by R. E. Orr. 

The following officers were elected for the ensuing year: 
President, S. S. Greeley, Chicago ; Vice-President, J. D. Stan- 
ford, Chatsworth ; Executive Secretary and Treasurer, Samuel 
A. Bullard, Springfield ; Recording Secretary, Charles M. Rick- 
ard; Executive Committee, A. N. Talbott, G. C. Rossiter and 
D. W. Meade. 





Virginia Association of Engineers.— The annual meeting 
was held in Roanoke, Va., January 15. A newconstitution for 
the Society was proposed and considered. A number of papers 
were read and discussed by the members present, 

The following officers were elected for the ensuing year : 
President, Clarence M. Coleman ; Vice-President, J. H. Win- 
gate ; Directors, M. E. Yeatman, J. E. M. Humphreys, W. E. 
Anderson and C. G, Cushman ; Secretary and Treasurer, J. R. 
Schick. 





New Jersey State Road Convention.--This Convention 
was held in Trenton, N. J., January 21, on a call issued by the 
State Board of Agriculture. There was an attendance of about 
250 from all parts of the State. Mr. Edward Burrough, of 
Camden, was chosen Chairman. Papers were read on the 
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Value of Good Roads, by Dr. James C, McKenzie ; on Practi- 
cal Road Building, by Robert A. Meeker, and on Experience 
in Road Building, by Dr. C. B. Ripley ; the last-named paper 
recommended the use of wide tires for all vehicles carrying 
heavy loads. Professor Haupt made an address on the Cost of 
Traction on Different Classes of Roads. Mr. Bacot described 
the method of constructing the Telford roads on Staten Island, 
and Mr. J. J. Owen made some remarks on construction and 
repair of common roads. Mr. Owen estimated that the proper 
improvement of existing roads in the State would cost on an 
average from $2,500 to $3,000 per mile. 

A committee of eight was appointed to draw up a road law to 
be presented to the Legislature and resolutions in favor of im- 
proved road systems were adopted. 





Canadian Society of Civil Engineers.— At the annual meet- 
ing in Montreal, January 13, the annual address of the Presi- 
dent was read, showing that there are now 656 members, and 
that the Society is in a prosperous condition. 

The elections for the new Council resulted as follows: Presi- 
dent, John Kennedy ; Vice Presidents, Thomas Monro, W. T. 
Jennings, P. Alexander Peterson ; Treasurer, H. Hallis ; Sec- 
retary, Professor C. H. McLeod ; Council, Professor Bovey, 
Joseph Hobson, H. G. C. Ketchum, H. N. Ruttaw, P. W. St. 
George, C. E. W. Dodwell, H. 1. Cambie, K. W. Blackwell, 
C. H. Keefer, H. D. Lumsden, F. N. Gisborne, Alan Mac- 
dougall, I. D. Barnett, E. A. Hoare, F. C. Gamble. 

The Gzowski Medal was awarded to D. H. Keeley, for his 
paper on Developments in Telegraphy. The resident members 
in Montreal entertained their visiting brethren at a conversa- 
zione in the new work-shop building of McGill College, which 


was a brilliant social gathering. 





Engineers’ Club of Minneapolis.—At the annual meeting, 
held January 7, the following officers were elected : William A. 
Pike, President; W. W. Redfield, Vice-President ; Secretary 
and Treasurer, F. W. Cappelen ; Librarian, A. B. Coe; Mem- 
ber Board of Managers of the Association of Engineering So- 
cieties, Elbert Nexsen. 





Technical Society of the Pacific Coast.—At the annual 
meeting in San Francisco, January 15, the following officers 
were elected: President, John Richards; Vice-President, 
Luther Waggoner ; Treasurer, George F. Schild; Secretary, 
Otto Von Geidern ; Directors, H. C, Behr, George W. Dickie, 
W. R. Eckart, C. E. Grunsky and A. Schierholz. 

Mr. Richards is a mechanical engineer ; Mr. Waggoner, a 
mining engineer ; Mr. Von Geldern, a civil engineer, and Mr. 
Schild a naval architect, showing that the membership of the 
Society is pretty well distributed. 





Civil Engineers’ Society of St. Paul.—At the regular 
meeting, March 7, John Blodgett, H. S. Crocker, and David 
Curtin were elected members. 

Mr. C. F. Hollingsworth read an interesting paper on the 
Yellowstone National Park. 





Engineers’ Club of Philadelphia.—At the regular meeting; 
February 20, after some discussion on the advantages of a large 
building for the joint use of the various engineering and techni- 
cal societies of Philadelphia, it was resolved, on motion of Mr. 
Carl Hering, that a committee of five be appointed to confer 
with other societies on the advisability of erecting a large build- 
ing for their joint use. 

The Tellers of Election reported the following candidates 
elected to membership: D. P. Bruner, Walter C. Kerr, Paul 
A. N. Winand, Joseph C. Wagner, Henry L. Butler, Thomas 
Earle, Herbert P. White, Thomas Willis Fleming. 

A memorial of R. H. Lee, which had been prepared by Mr. 
Trautwine, was presented, and it was directed that same be in- 
corporated in the minutes and printed in the Proceedings. 

Mr. A. Saunders Morris read his paper on Limitations of 
Electric Power Transmission, which was discussed by Mr. Carl 
Hering, and Mr. Morris replied to a number of questions raised. 

A translation of M. Bazin’s paper on Flow of Water over 
Weirs, by Arthur Marichal and John C. Trautwine, Jr., was 
presented in abstract. 

Engineers’ Society of Western Pennsylvania.—The regu- 
lar monthly meeting of the society was held in Pittsburgh, on 
March 15, The meeting was devoted to discussing Mr. Met- 
calf’s paper on Smoke, read at the February meeting. 

Mr. J. W. Langley opened the discussion by stating that one 
side of the smoke question is sometimes overlooked : that cer- 
tain industries produce smoke necessarily because of the re- 
quirements of the material which is being treated. In good 
practice steel furnaces do not produce any large amounts of 





smoke ; puddling furnaces, coke ovens and household fires are 
large producers of smoke. Next to these last is undoubtedly 
boiier fires—probably in Pittsburgh they equal all other causes 
of smoke combined, and it is to them that the coming inventor 
needs to direct his attention. The mechanical stoker can only 
be used in large establishments ; small ones cannot afford them, 
and it is from the small ones collectively that the greatest part 
of the smoke comes. A smoke-laden atmosphere has one evil 
effect, and that is that it is mentally depressing ; that smoke is 
injurious to bodily health has never been proved by testimony. 

Dr. Daly spoke for the Ladies’ Health Association upon the 
injury of smoke on the lungs and air passages. 

Several characters of smoke consumers were then described 
by their representatives. After a lengthy discussion engaged 
in by many of the members, a Committee on Smoke Prevention 
was appointed, consisting of Messrs. Dempster, Johoson, Hyde, 
Scaife and Langley. 





Western Society of Engineers.—At a meeting held in 
Chicago, March 2, a committee was appointed to confer with 
similar committees from the Chicago Electrica] Society and from 
the Western Society of Architects. The intention is that the 
tbree committees shall complete an organization having for its 
object the equipment of a museum of mechanical arts with test- 
ing rooms and other facilities for teaching in connection with 
the Chicago University. It is understood that if the building 
is provided the University will assume the cost of running the 
school. The amount needed is about $250,000, anda large part 
of this has been promised. 





Civil Engineers’ Club of Cleveland.—At the annual meet- 
ing, March 8, the reports of the retiring officers were presented. 
The Secretary showed an increase of t1 members, and 14 papers 
were read at the meetings. The Treasurer’s report showed the 
finances to be in good condition. The Librarian reported an 
increase in the number of books, and also an arrangement with 
the Case Library Association giving members the use of valu- 
able reference books. 

The Programme Committee presented three interesting re- 
ports: one by Professor C. S. Howe on Recent Advancement 
in Physics ; one by F. A. Coburn, on Recent Works of Archi- 
tecture, and one by A, Mordecai, on Railroad Engineering. 

The following officers were elected: President, Walter P. 
Rice ; Vice-President, Albert H. Porter ; Secretary, Charles S. 
Howe ; Treasurer, C. P. Leland ; Librarian, Charles H. Ben- 
jamin ; Directors, C. H. Strong and G. A. ‘Hyde. 

The retiring President, Mr. J. L. Gobeille, then delivered the 
annual address on the Financial Status of the Engineer. 





Engineering Association of the South.— The regular March 
meeting was held at the Young Men’s Library Association 
Hall, Atlanta, Ga., March 11, President A. V. Gude, of At- 
lanta, presiding, with 20 members and about 30 visitors pres- 
ent. The non-resident members and invited guests from Ken- 
tucky and Tennessee reached Atlanta’ Thursday evening by a 
special train placed at their disposal by Major J. W. Thomas, 
President of the Nashville, Chattanooga & St. Louis. The trip 
from Chattanooga over the Western & Atlantic was made in 
charge of Mr. Hunter McDonald, Resident Engineer of the 
road, and the train made numerous stops to inspect the exten- 
sive improvements on track and bridges now being carried on. 
These improvements comprise the building of between 20 and 
30 iron bridges, the rebuilding of a large proportion of the 
masonry for them, the reballasting of a considerable portion of 
the road-bed and the beginning of the relaying of the track with 
heavy steel rails, which is to be gradually extended. 

Friday morning was spent in visiting the principal points of 
interest in the city, the greater amount of the time being devot- 
ed to the inspection of the new plant of the Electric Lighting & 
Power Company. 

At the meeting a communication was received from Mr. 
Octave Chanute, transmitting a prospectus of the organization 
of the International Congress of Internal Water-ways, and ex- 
tending an invitation to attend the fifth annual meeting of this 
congress to be held in Paris, France, beginning on July 21. 

The following were elected : 

Members : Edward B. Cushing, Houston, Tex. ; W. N. Mc- 
Donald, Nashville, Tenn. 

Juniors: Alexander H. Wood, Tracy City, Tenn. ; W. T. 
Young, Nashville, Tenn. 

Mr. Hunter McDonald then presented a paper on Steel Rails, 
which received very extensive discussion by Messrs. Lodge, 
MacLeod and Dudley. The paper gave the history, chemical 
analyses, rate of wheel wear, results of bending tests and of ten- 
sile tests of three steel-rails laid at different times on the Nash- 
ville, Chattanooga & St. Louis. 

Mr. A. V. Gude presented a paper on the Granite Quarries of 
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Lithonia, Ga. The paper presented comparative results of the 
crushing strength of granite from the quarries at Richmond, 
Va., Stone Mountain, Ga., and Lithonia, Ga., and described 
fully the quarrying operations at Lithonia. The most interest- 
ing point brought out by the paper was the method of lifting a 
quarry or producing an artificial bed covering acres in extent 
by a single blast-hole, a method for producing an artificial bed 
for the floor of the quarries discovered at the Georgia quarries a 
few years since. 

The paper was discussed by Messrs. W. C. Smith, J. K. 
Peebles, and T. P. Branch. Mr. Peebles presented a descrip- 
tion of the Petersburg, Va., quarries. 





Master Mechanics’ Association.—Secretary Sinclair has 
issued a circular calling attention of members to the necessity 
of answering circulars of inquiry as promptly as possible. 

The Committee on Compound Locomotives—the Chairman 
of which is Mr. George Gibts, Mechanical Engineer, Chicago, 
Milwaukee & St. Paul Railroad—has issued a circular request- 
ing members who are in position to do so to make comparative 
tests of compound locomotives if possible before the Conven- 
tion. If they can comply they are requested to notify the Com- 
mittee at once. 





Master Car Builders’ Association.—The Arbitration Com- 
mittee requests suggestions from all interested as to changes 
which may be considered desirable in the rules of interchange. 

The Committee on Standard Center Plates has issued a circu- 
lar containing drawings of proposed standard center plates, 
both of malleable and of pressed steel, and requests comments 
from members on the proposed plans. This Committee has 
also submitted designs for standard stake-pockets of two sizes, 
with the same request. 

The Committee on Cast-Iron Wheels has issued circulars 
making inquiries as to the number of points in relation to the 
manafacture and service of such wheels. 

The Committee on Joint Inspection also wants information 
as to the interpretation of a number of points in the rules, and 
suggestions as to changes which may be needed. 

The Committee on Standards has issued several circulars, the 
object of which is to secure information from members as to 
the extent with which railroad companies generally are com- 
plying with the standards of the Association. 


— 
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NOTES AND NEWS. 








Double Nozzle for Tangential Water Wheels.—The 
Pacific Iron Works in San Francisco furnish the accompanying 
drawing of a recently designed double nozzle for tangential 
water wheels, constructed as nearly as possible to provide for 
the acceleration of- approach, and also for application of the 





NOZZLE FOR IMPACT WATER WHEELS, 


streams in such relation that they do not interfere one with the 
other. There is also the provision of independent control for 
each nozzle besides the common gate in the main supply pipe. 
For the rest the drawing needs no explanation, showing as it 








does all parts clearly, and in correct proportion.—/ndusiry, 
San Francisco, 


A Small Electric Light Plant.—The steam yacht Cygnet 
is said to be the smallest vessel ever lighted by electricity from 
its own plant, and was an endeavor on the part of its owners, 
the Shipman Engine Manufacturing Company, of Rochester, 
N. Y., to show how complete an equipment could be placed 
within the most limited space. 

The vessel is 35 ft. over all and 7 ft. beam. The hull is 
planked with white cedar, copper riveted, and lined inside with 
cherry and white pine finished in oil. A Shipman oil- -burning 
boiler supplies steam at 160 lbs. pressure to the two engines 
and donkey pump, all of which, together with the dynamo, 
are located in the cabin amidships. The main engine, which 
is a fore-and-aft compound engine having cylinders 34 and 6} 
in. with stroke of 5 in., operates its feed water and vacuum 
pumps by worm gear having a reduction of 4 to I, and runs at 
350 to 400 revolutions per minute. A high speed single engine 
is bolted to the cylinder head of the main engine as shown. 
This has a cylinder 2} in. X 3 in., and makes 500 revolutions 
per minute. Belted directly to the pulley of this high speed 
engine, and located on a bracket attached to the front of the 
cabin, is a 4-kilowatt Edison generator, capable of supplying 
ten 16 C, P. incandescent lamps. The wiring was neatly done 
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by Putnam, Gay & Company, of Rochester, who also arranged 
a search light so that when desired it can be thrown into cir- 
cuit. By means of this light, it is said that the bottom of the 
lake can be readily seen in 40 ft. of water. 

The Cygnet has a speed of 10 miles an hour, is fitted up with 
great care, and is a very comfortable craft. —Electricity. 


Harveyized Rails. —Since August, 1891, two rails have been 
lying in the track of the Delaware, Lackawanna & Western Rail- 
road at Scranton which have been treated by the Harvey 
cementation process, the idea being to have the top of the rail, 
which is exposed to wear, hard, while the balance of thé rail 
remains soft and is not subject to danger from breakage. The 
following analyses give the carbon at different depths : 


Depth. No. 1 No. 2 
Inches. Rail. Rail. 
is FOOSE Se ee Re ee ee 0.76 0.76 
Yerseee beds docuaseneaewedvemns 0.42 0.42 
JE sseccceees Spedeiwtiin dads eotds 0.33 0.31 
FRESE EEE OLE Pee ELE Ore 0.30 0.30 
1s Eta R amb wa ekbse oi di seuc’ Sandu 9.30 0.30 
Ge vsceccecensecceseceeenceeens 0.33 0.30 

WE EUs RiawcCiel ves: 0 cocdedabaus 0.30 0.27 

| CREEP LORR CRETE Ee 0.30 0.28 
Were SCI HE sere. cdewade 0.27 oO 26 
Fe ee ee eT Pere re 0.27 0.26 
BE ede a eaR us adlnnteboneda 0.27 0.25 
PO Sos Soda ade pie so oe didietk 0.24 0.27 


The railroad officials report that the Harveyized rails show 
less wear and flow of metal than other rails subjected to service 
under the same conditions.— /ron Age: 


A New Cement.—The Revue Scientifique notes that Mr. 
Takayama, a Japanese engineer, has been making use of a 
sand resulting from the decomposition of granite, which is 
found in large quantities in Japan. This sand, when mixed 
with lime, forms an excellent cement. Briquettes composed of 
100 parts ‘of sand and 10 parts of slaked lime, after two weeks’ 
exposure to the air, showed a resisting power of 56 lbs. per sq. 
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in. ; after six weeks’ exposure, this was increased to 85 lbs. 
Immersed in waiter, the resistance, after 15 weeks, was 129 Ibs. 
to the sq. in., showing a great increase. 


® A Hungarian Compound Locomotive.—The accompanying 
illustration, from the Revue Generale des Chemins de Fer shows 
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COMPOUND LOCOMOTIVE, HUNGARIAN STATE RAILROADS. 


a compound locomotive for express traffic recently built for the 
Hungarian State Railroads. As will be seen from the sketch 
the engine has four driving wheels connected and a four-wheel 
truck. Thecylinders are outside and are placed in tandem, the 
low-pressure cylinder being in front and the high-pressure cy]- 
inder behind, the pistons of both being connected to the same 
rod. The low-pressure and the high-pressure cylinders are en- 
tirely distinct castings, and the connection between them is 
made by means of a steam pipe which serves as an intermediate 
reservoir. The valve motion is outside, and is of the Walschaert 
type, the same valve-rod moving the valves of both cylinders. 
The reversing gear is of the screw type, and can be closely ad- 
justed. The throttle valve is so arranged that live steam from 
the boiler can be admitted to the low-pressure cylinder, and the 
reversing gear is also arranged so that when it is in full gear 
forward or backward, live steam enters the intermediate reser- 
voir, and consequently the low-pressure cylinders. The boiler 
is of steel and has a very long fire-box, with an inclined grate 
for burning the coal which is ordinarily used on the Hungarian 
Railroads, and it is a sort of lignite. The frames are of steel 
and of the plate type ordinarily in use in Europe, and the truck 
frames are also of steel plate. The boiler is built for a work- 
ing pressure of 165 lbs. 

The high-pressure cylinders are 0.370 m. (14.57 in.) and the 
low-pressure cylinders 0.550 m. (21.65 in.) in diameter, both 
being 0.650 m. (25.58 in.) stroke. The ratio is 1:2.20. The 
driving-wheels are 2 m. (6.56 ft.) in diameter, and the truck 
The total weight of the engine 
ready for service is 119,900 lbs., of which 61,500 lbs. are on the 
driving-wheels and 58,400 lbs. on the truck. 


train weighing 160 tons over grades of 0.67 per cent., having 
curves of small radius, at the speed of 37 miles an hour, and 


that with the same train on a level it should be able to reach a | 
The weight on an axle was not to | 
One object of the design was to secure the | 
greatest possible amount of grate surface on account of the na- | 


speed of 49 miles an hour. 
exceed 14 tons. 


ture of the fuel, and also to keep down the wheel base of the 
engine as much as possible. The distance between the driving- 
wheels is 2.40 m. (7 ft. 10.46 in.), and the distance between the 
center of forward driver and center of truck is 3 m. (g [t. 10 in. 


Locomotive Slide-Valves below the Cylinders.—A cor- 
respondent of the Practical Engineer writes to that paper: “* In 
your valuable journal, I notice a reference is made to the plan 
adopted by Mr. Holden, of the Great Eastern Railroad, of 
placing the slide-valve underneath the cylinder ; and as hun- 
dreds of locomotives have been built under my instructions 
with valves fixed in this way, it may, doubtless, be of some in- 
terest to many of your readers to know that my experience 
fully confirms the advantages which are claimed on behalf of 
this arrangement, Indeed, in my opinion, the plan cannot be 
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The conditions | 
which this engine was built to fulfill were that it should draw a | 














too highly recommended. I have invariably found that plan to 
result in material improvement in economy over locomotives 
similar in other respects, but with slide-valves placed above the 
cylinder. In some cases this economy amounted to one-sixth, 
added to which the wear and tear of valves in Holden’s arrange- 
ment is materially reduced, while the noisy purging-cocks can 
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be done away with—a point, by the way, which accounts for a 
part of the economy. When I first introduced the arrangement 
I encountered much opposition, and all sorts of objections were 
made to the alteration. Nothing daunted, however, I con- 
tinued to adopt the plan, and can now affirm that this simple 
change possesses, in my opinion, more value than all the patents 
that have been taken out during the last dozen years for im- 
provements in locomotive engines.’’ 


The Webb Locomotive Boiler.—The accompanying sketch 
shows a design of boiler recently patented by Mr. F. W. Webb, 
Locomotive Superintendent of the London and Northwestern 
Railroad in England. This boiler was used in his Jarge com- 
pound engine Greater Britain, which was described and illus- 
trated in the January number of the JOURNAL. 

As shown by the drawing, a combustion chamber is arranged 
in the barrel of the boiler between the fire-box and smoke-box 
tube plates so as to divide the boiler into two lengths. The 
general arrangement will be clearly understood from the illus- 
tration, which shows a boiler so constructed in longitudinal 
section. A is the-main flre-box, and Z its tube plate, from 
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which tubes C extend to a tube plate at one end of the combus- 
tion chamber D, and at the other end of which another tube 
plate has further tubes C leading to the smoke-bux tube plate 
£. The combustion chamber D is secured to the barrel of the 
boiler by stays / riveted to angle irons. At the lower part of 
the combustion chamber is a conical tube, G, closed by a valve, 
H, and weighted lever, which latter can be operated from the 
foot-plate of the engine, so that any ashes collected in the tube 
G may be allowed to fall ovt when required. / represents a cir- 
culating tube, of which any number may be arranged, either as 
represented in the illustration, or in any other suitable manner. 
A pipe, /, is also arranged to be controlled by a suitable valve 
which may be worked from the foot-plate, and which pipe is 
provided with two branches, each terminating in a rose, so that 
when steam is allowed to escape from them any soot or ashes 
will be blown from the open ends of the tubes C. 





